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Description
Technical Field

[0001] The presentdisclosure relates to a radio communication system, and more particularly, to a method and system
for generating information indicating a synchronization signal (SS) block for a new radio (NR) system and transmitting
or receiving the information.

Background Art

[0002] The IMT (International Mobile Telecommunication) frameworks and standards have been developed by ITU
(International Telecommunication Union) and, recently, the 5th generation (5G) communication has been discussed
through a program called "IMT for 2020 and beyond".

[0003] In order to satisfy requirements from "IMT for 2020 and beyond", the discussion is in progress about a way for
enabling the 3rd Generation Partnership Project (3GPP) New Radio (NR) system to support various numerologies by
taking into consideration various scenarios, various service requirements, potential system compatibility, or the like.
Also, there is a requirement for the NR system to support a wideband operation by providing a wider system bandwidth,
which exceeds the maximum system bandwidth (e.g., up to 100MHz) of legacy radio communication systems.

[0004] However, a method of configuring a synchronization (SS) block for the NR system has not been defined in detail.

DISCLOSURE

TECHNICAL PROBLEM

[0005] An aspect of the present disclosure provides a method and apparatus for indicating a time location of a syn-
chronization signal (SS) block.

[0006] Another aspect of the present disclosure provides a method and apparatus for indicating a time location of an
SS block at which a synchronization signal is actually transmitted.

[0007] Another aspect of the present disclosure provides a method and apparatus for indicating a time location of an
SS block using a minimum signaling overhead.

[0008] Another aspect of the present disclosure provides a method and apparatus for indicating a time location of an
SS block to a terminal at an initial stage.

[0009] It will be appreciated by persons skilled in the art that the objects that could be achieved with the present
disclosure are not limited to what has been particularly described hereinabove and the above and other objects that the
present disclosure could achieve will be more clearly understood from the following detailed description.

Technical Solution

[0010] An example method of indicating a location of a synchronization signal (SS) block in a radio communication
system comprises: transmitting, by a base station to a terminal, a message that includes SS block location information
indicating a time domain location of a transmitted SS block in an SS burst set, the SS block location information including
a first bitmap when the radio communication system operates in a first frequency range and the SS block location
information including the first bitmap and a second bitmap when the radio communication system operates in a second
frequency system; and transmitting, by the base station to the terminal, at least one of a primary synchronization signal
(PSS), a secondary synchronization signal (SSS), and a Physical Broadcast Channel (PBCH) in the transmitted SS
block indicated by the SS block location information, wherein the first bitmap indicates a location at which the transmitted
SSblockis presentin a single group, and the second bitmap indicates a group in which the transmitted SS block is present.
[0011] Anexample method of receiving asynchronization signal (SS) block in aradio communication system comprises:
receiving, by a terminal from a base station, a message that includes SS block location information indicating a time
domain location of a transmitted SS block in an SS burst set, the SS block location information including a first bitmap
when the radio communication system operates in a first frequency range and the SS block location information including
the first bitmap and a second bitmap when the radio communication system operates in a second frequency range; and
receiving, by the terminal from the base station, at least one of a primary synchronization signal (PSS), a secondary
synchronization signal (SSS), and a Physical Broadcast Channel (PBCH) in the transmitted SS block indicated by the
SS block location information, wherein the first bitmap indicates a location at which the transmitted SS block is present
in a single group, and the second bitmap indicates a group in which the transmitted SS block is present.

[0012] An example base station device configured to indicate a location of a synchronization signal (SS) block in a
radio communication system comprises: a transceiver; a memory; and a processor, wherein the processor is configured
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to transmit, from the base station device to a terminal, a message that includes SS block location information indicating
a time domain location of a transmitted SS block in an SS burst set, the SS block location information including a first
bitmap when the radio communication system operates in a first frequency range and the SS block location information
including the first bitmap and a second bitmap when the radio communication system operates in a second frequency
system, and transmit, from the base station device to the terminal, at least one of a primary synchronization signal (PSS),
a secondary synchronization signal (SSS), and a Physical Broadcast Channel (PBCH) in the transmitted SS block
indicated by the SS block location information, and the first bitmap indicates a location at which the transmitted SS block
is present in a single group, and the second bitmap indicates a group in which the transmitted SS block is present.
[0013] An example terminal device configured to receive a synchronization signal (SS) block in a radio communication
system comprises: a transceiver; a memory; and a processor, wherein the processor is configured to receive, by a
terminal from a base station, a message that includes SS block location information indicating a time domain location
of a transmitted SS block in an SS burst set, the SS block location information including a first bitmap when the radio
communication system operates in a first frequency range and the SS block location information including the first bitmap
and a second bitmap when the radio communication system operates in a second frequency range, and receive, by the
terminal from the base station, at least one of a primary synchronization signal (PSS), a secondary synchronization
signal (SSS), and a physical broadcast channel (PBCH) in the transmitted SS block indicated by the SS block location
information, and the first bitmap indicates a location at which the transmitted SS block is present in a single group, and
the second bitmap indicates a group in which the transmitted SS block is present.

[0014] Another aspect of the present disclosure provides the first bitmap is defined to have a size of 8 bits, and the
first bitmap indicates an SS block index corresponding to the transmitted SS block with respect to a maximum of eight
SS blocks in the single group.

[0015] Another aspect of the present disclosure provides the second bitmap is defined to have a size of 8 bits, and
the second bitmap indicates a group index corresponding to the group in which the transmitted SS block is present with
respect to a maximum of eight groups.

[0016] Another aspect of the present disclosure provides that the second bitmap indicates a plurality of groups as the
group in which the transmitted SS block is present, a location of the transmitted SS block is identical in each of the
plurality of groups.

[0017] Another aspect of the present disclosure provides that the message is configured as an upper layer message
and transmitted based on remaining minimum system information (RMSI).

[0018] Another aspect of the present disclosure provides the first frequency range is less than or equal to 6 gigahertz
(GHz), and the second frequency range is greater than 6 GHz.

[0019] An example method comprises: receiving, by a wireless device and from a base station, system information
comprising a parameter, wherein the parameter comprises: a first bitmap indicating a plurality of groups in which at least
one synchronization signal (SS) block is transmitted; and a second bitmap indicating a position of one or more transmission
SS blocks in each of the plurality of groups; determining, based on the parameter, the one or more transmission SS
blocks in each of the plurality of groups; and detecting, from each of the determined transmission SS blocks, a Physical
Broadcast Channel (PBCH) and a synchronization signal.

[0020] Anexample method comprises: determining a frequency resource associated with a wireless device; generating,
by a base station and based on the determined frequency resource, system information comprising a parameter, wherein
the parameter comprises: a first bitmap indicating a plurality of groups in which at least one synchronization signal (SS)
block is transmitted; and a second bitmap indicating a position of one or more transmission SS blocks in each of the
plurality of groups; generating the one or more transmission SS blocks each comprising a Physical Broadcast Channel
(PBCH) and a synchronization signal; and transmitting, based on the position, the generated one or more transmission
SS blocks.

[0021] An example method comprises: determining a frequency resource associated with a wireless device; deter-
mining, by a base station and based on the determined frequency resource, whether to add or omit a first bitmap indicating
a plurality of groups in which at least one synchronization signal (SS) block is transmitted: generating, based on the
determining to add the first bitmap, system information comprising a parameter comprising: the first bitmap; and a second
bitmap indicating a position of one or more transmission SS blocks in each of the plurality of groups; and transmitting,
based on the position, the one or more transmission SS blocks each comprising a Physical Broadcast Channel (PBCH)
and a synchronization signal.

[0022] Another aspect of the present disclosure provides that the message is configured as an upper layer message
and transmitted based on remaining minimum system information (RMSI).

[0023] Another aspect of the present disclosure provides that the position indicated by the first bitmap may be a time
domain position of one or more SS blocks included in the one group.

[0024] Another aspect of the present disclosure provides that the first bitmap is defined to have a size of 8 bits, and
the first bitmap indicates an SS block index corresponding to the transmitted SS block with respect to a maximum of
eight SS blocks in the single group.
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[0025] Another aspect of the present disclosure provides that the second bitmap is defined to have a size of 8 bits,
and the second bitmap indicates a group index corresponding to the group in which the transmitted SS block is present
with respect to a maximum of eight groups.

[0026] Another aspect of the present disclosure provides that the second bitmap indicates a plurality of groups as the
group in which the transmitted SS block is present, a location of the transmitted SS block is identical in each of the
plurality of groups.

[0027] The features briefly summarized above with respect to the present disclosure are merely illustrative aspects
of the detailed description of the present disclosure described below, and do not limit the scope of the present disclosure.

Advantageous Effects

[0028] According to the present disclosure, a method and apparatus for indicating a time position of a synchronization
signal block can be provided.

[0029] According to the present disclosure, a method and apparatus for indicating a time position of a synchronization
signal block in which a synchronization signal is actually transmitted can be provided.

[0030] According to the present disclosure, a method and apparatus for indicating a time position of a synchronization
signal block using minimal signaling overhead can be provided.

[0031] According to the present disclosure, a method and apparatus for indicating a time position of a synchronization
signal block to a terminal at an early stage may be provided.

[0032] The effects obtainable in the presentdisclosure are not limited to the above-mentioned effects, and other effects
not mentioned may be clearly understood by those skilled in the art from the following description.

DESCRIPTION OF THE DRAWINGS

[0033]

FIG. 1 illustrates an example of a synchronization signal (SS) transmission.

FIGS. 2A and 2B illustrate an example of a transmission through a plurality of beams in an SS transmission.

FIG. 3 illustrates an example of a structure of an SS frame in the case of considering a transmission through a
plurality of beams in an SS transmission.

FIG. 4 illustrates examples of a structure of a time location of an SS block.

FIG. 5 is a flowchart illustrating a method of signaling a time location of an SS block.

FIG. 6 is a block diagram illustrating a configuration of a radio device.

Mode for Invention

[0034] Hereinafter, exemplary embodiments of the present disclosure will be described with reference to the accom-
panying drawings. It will be described in detail so that those of ordinary skill in the art to which the present disclosure
pertains can easily implement. However, the present disclosure may be implemented in various different forms and is
not limited to the embodiments described herein.

[0035] In describing an embodiment of the present disclosure, when it is determined that a detailed description of a
known configuration or function may obscure the subject matter of the present disclosure, a detailed description thereof
will be omitted. In addition, parts not related to the description of the present disclosure in the drawings are omitted, and
similar reference numerals are attached to similar parts.

[0036] In the present disclosure, when a component is said to be "connected", "coupled"” or "connected" with another
component, it is not only a direct connection relationship, but an indirect connection relationship in which another com-
ponent exists in the middle. It may also include. In addition, when a component "includes" or "has" other components,
it means that other components may be further included rather than excluding other components unless otherwise stated.
[0037] In the present disclosure, terms such as first and second are used only for the purpose of distinguishing one
component from other components, and do not limit the order or importance of the components unless otherwise noted.
Accordingly, within the scope of the present disclosure, a first component in one embodiment may be referred to as a
second component in another embodiment, and similarly, a second component in one embodiment is a first component
in another embodiment. It can also be called.

[0038] In the present disclosure, components that are distinguished from each other are intended to clearly describe
each characteristic, and do not necessarily mean that the components are separated. That is, a plurality of components
may be integrated to be formed in one hardware or software unit, or one component may be distributed in a plurality of
hardware or software units. Therefore, even if not stated otherwise, such integrated or distributed embodiments are also
included in the scope of the present disclosure.
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[0039] Inthe presentdisclosure, the components described in various embodiments do not necessarily mean essential
components, and some may be optional components. Accordingly, an embodiment comprising a subset of components
described in the embodiment is also included in the scope of the present disclosure. In addition, embodiments including
other components in addition to the components described in the various embodiments are included in the scope of the
present disclosure.

[0040] The present disclosure is described for a wireless communication network, and the operation performed in the
wireless communication network is performed in the process of controlling the network and transmitting or receiving a
signal in a system (for example, a base station) governing the wireless communication network, or This can be done in
the process of transmitting or receiving a signal from a terminal coupled to a wireless network.

[0041] It is apparent that various operations performed for communication with a terminal in a network including a
base station and a plurality of network nodes may be performed by the base station or by other network nodes in addition
to the base station. Here, the term ’base station (BS) may be interchangeably used with other terms, for example, a
fixed station, a Node B, eNodeB (eNB), gNodeB (gNB), and an access point (AP). Also, the term ‘terminal’ may be
interchangeably used with other terms, for example, user equipment (UE), a mobile station (MS), a mobile subscriber
station (MSS), a subscriber station (SS), and a non-AP station (non-AP STA).

[0042] Herein, transmitting or receiving a channel includes a meaning of transmitting or receiving information or a
signal through the corresponding channel. For example, transmitting a control channel indicates transmitting control
information or a signal through the control channel. Likewise, transmitting a data channel indicates transmitting data
information or a signal through the data channel.

[0043] In the following description, a system to which various examples of the present disclosure are applied may be
referred to as a New Radio (NR) system to be distinguished from other existing systems. The NR system may include
one or more features defined by TS38 series of the third partnership project (3GPP) specification. However, the scope
of the present disclosure is not limited thereto or restricted thereby. In addition, although the term 'NR system’ is used
herein as an example of a wireless communication system capable of supporting a variety of subcarrier spacings (SCSs),
the term 'NR system’ is not limited to the wireless communication system for supporting a plurality of subcarrier spacings.
[0044] Initially, a numerology used in the NR system is described.

[0045] An NR numerology may indicate a numerical value of a basic element or factor that generates a resource grid
on a time-frequency domain for design of the NR system. As an example of a numerology of a 3rd Generation Partnership
Project (3GPP) Long Term Evolution (LTE)/LTE-Advanced (LTE-A) system, a subcarrier spacing corresponds to 15
kilohertz (kHz) (or 7.5 kHz in the case of Multicast-Broadcast Single-Frequency Network (MBSFN)) and a normal Cyclic
Prefix (CP) or an extended CP. Here, the meaning of the term 'numerology’ does not restrictively indicate only the
subcarrier spacing and includes a Cyclic Prefix (CP) length, a Transmit Time Interval (TTI) length, a number of Orthogonal
Frequency Division Multiplexing (OFDM) symbols within a desired time interval, a duration of a single OFDM symbol,
etc., associated with the subcarrier spacing (or determined based on the subcarrier spacing). That is, one numerology
may be distinguished from another numerology based on at least one of the subcarrier spacing, the CP length, the TTI
length, the number of OFDM symbols within the desired time interval, and the duration of the single OFDM symbol.
[0046] To meetthe requirements of the program "International Mobile Telecommunication (IMT) for 2020 and beyond",
the 3GPP NR system is currently considering a plurality of numerologies based on various scenarios, various service
requirements, compatibility with a potential new system, and the like. In more detail, since current numerologies of
wireless communication systems may not readily support, for example, a further higher frequency band, faster movement
rate, and lower latency required in the program "IMT for 2020 and beyond", there is a need to define a new numerology.
[0047] Forexample, the NR system may support applications, such as enhanced Mobile Broadband (eMBB), massive
Machine Type Communications/Ultra Machine Type Communications (MMTC/uMTC), and Ultra-Reliable and Low La-
tency Communications (URLLC). In particular, the requirements for user plane latency on the URLLC or eMBB service
correspond to 0.5 ms in an upper link and 4 ms in all of the upper link and a down link. A significant latency decrease
is required compared to the latency of 10 ms required in the 3GPP LTE and LTE-A system.

[0048] Various numerologies need to be supported to meet such various scenarios and various requirements in a
single NR system. In particular, a plurality of subcarrier spacings (SCSs) needs to be supported, which differs from the
existing LTE/LTE-A systems that supports a single SCS.

[0049] To resolve an issue that a wide bandwidth is unavailable in an existing carrier or frequency range of, e.g., 700
megahertz (MHz) or 2 gigahertz (GHz), a new numerology for the NR system, which includes supporting the plurality of
SCSs, may be determined with the assumption of a wireless communication system that operates in a carrier or a
frequency range of 6 GHz or more or 40 GHz or more. However, the scope of the present disclosure is not limited thereto.
[0050] To newly define the NR system, there is a need to define a synchronization scheme having a meaning as an
initial stage in which a mobile communication terminal connects to a network. However, a scheme of configuring a
synchronization signal for supporting synchronization, a scheme of mapping and thereby transmitting the synchronization
signal on time-frequency resources, a scheme of receiving a synchronization signal mapped on time-domain resources,
and the like are not defined in detail so far.
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[0051] Inthe NR system, at least two types of synchronization signals may be defined. For example, the two types of
synchronization signals may include an NR-primary synchronization signal (NR-PSS) and an NR-secondary synchro-
nization signal (NR-SSS).

[0052] The NR-PSS may be used to perform synchronization on an initial symbol boundary with respect to an NR cell.
[0053] The NR-SSS may be used to detect an NR cell ID or a portion of the NR cell ID.

[0054] A bandwidth for transmission of a PSS/SSS and/or Physical Broadcast Channel (PBCH) in a previous radio
communication system (e.g., LTE/LTE-A system) of the NR system is defined as 1.08 megahertz (MHz) corresponding
to six physical resource blocks (PRBs). The NR system may use a relatively wide transmission bandwidth to transmit
an NR-PSS/SSS and/or NR-PBCH compared to the previous radio communication system. For this purpose, the NR
system may use a subcarrier spacing (SCS) greater than 15 kilohertz (kHz).

[0055] If operating in 6 GHz or less, one of 15 kHz and 30 kHz may be considered as a default SCS. Here, one of 5
MHz, 10 MHz, and 20 MHz may be considered as a minimum NR carrier bandwidth. Also, one of 1.08 MHz, 2.16 MHz,
4.32 MHz, and 8.64 MHz or one of bandwidths close thereto may be used as a transmission bandwidth of each syn-
chronization signal.

[0056] If operating in 6 GHz or more (e.g., between 6 GHz and 52.5 GHz), one of 120 kHz and 240 kHz may be
considered as a default SCS. Here, one of 120 MHz and 240 MHz may be considered as a minimum NR carrier bandwidth.
Also, one of 8.64 MHz, 17.28 MHz, 34.56 MHz, and 69.12 MHz or one of bandwidths close thereto may be considered
as a transmission bandwidth of each synchronization signal.

[0057] FIG. 1illustrates an example of a synchronization signal (SS) transmission according to the present disclosure.
[0058] An NR-PSS, an NR-SSS, and/or an NR-PBCH may be transmitted within a synchronization block (SS) block.
Here, the SS block indicates a time-domain resource area that includes all of the NR-PSS, the NR-SSS and/or the NR-
PBCH.

[0059] Atleastone SS block may constitute an SS burst. A single SS burst may be defined to include a predetermined
number of SS blocks, which may also be referred to a duration of the SS burst. Also, at least one SS block may be
continuous or discontinuous within a single SS burst. Also, at least one SS block within a single burst may be identical
or different.

[0060] At least one SS burst may constitute an SS burst set. A single SS burst set may be defined to include a
predetermined periodicity and a predetermined number of SS bursts. A number of SS bursts within the SS burst set
may be defined to be definite. Also, a transmission point in time of the SS burst set may be periodically defined and may
also be aperiodically defined.

[0061] Atleast one subcarrier spacing (SCS) may be predefined for each synchronization signal (e.g., NR-PSS, NR-
SSS, NR-PBCH) with respect to a specific frequency range or carrier. For example, at least one of 3.75, 7.5, 15, 30, 60,
120, 240, and 480 kHz may be applied as the SCS.

[0062] Here, the SCS for the NR-PSS, the NR-SSS, or the NR-PBCH may be identical or different. Also, at least one
frequency range may be given and different frequency ranges may overlap. Also, with respect to a specific frequency
range, a single numerology may be defined and a plurality of numerologies may be defined. Accordingly, one or more
SCSs may be defined with respect to the specific frequency range.

[0063] Also, in perspective of a terminal, the SS burst set may be periodically transmitted.

[0064] FIGS. 2A and 2B illustrate an example of a transmission through a plurality of beams in an SS transmission
according to the present disclosure.

[0065] To overcome a poor channel environment, such as high pathloss, phase-noise, and frequency offset, occurring
on a high carrier frequency, an NR system may consider transmission of a synchronization signal, a random access
signal, and a broadcast channel through a plurality of beams.

[0066] The transmission through the plurality of beams may be variously determined based on a cell environment, for
example, a number of beams used for the transmission and a width of each beam. Accordingly, a standardization
regarding a maximum number of beams and a maximum amount of physical resources required for the transmission is
required to provide a degree of freedom for implementation as above.

[0067] Hereinafter, a method of transmitting a beam in an SS burst including a single SS block or a plurality of SS
blocks is described with reference to FIG. 2A and FIG. 2B.

[0068] Referring to FIG. 2A, a single beam is applied per single SS block and an analog beamforming method is
generally applied. In this case, a number of applicable beams is limited based on a number of radio frequency (RF) chains.
[0069] Referring to FIG. 2B, two beams are applied per single SS block and a digital beamforming method or a hybrid
beamforming method is generally applied. Using this method, beam sweeping for covering a target coverage area may
be performed further quickly. Therefore, a relatively small number of SS blocks may be used compared to FIG. 2A,
which may lead to enhancing network resource consumption efficiency.

[0070] FIG. 3illustrates an example of a structure of an SS frame in the case of considering a transmission through
a plurality of beams in an SS transmission according to the present disclosure.

[0071] Referring to FIG. 3, transmission of at least one beam may be applied to the same SS block in an NR system,



10

15

20

25

30

35

40

45

50

55

EP 4 354 984 A2

which differs from LTE. When a plurality of beams is transmitted to a single SS block, an SS block transmission to which
different beam patterns are applied through beam sweeping may be performed to satisfy a target coverage area. Here,
the target coverage area indicates that transmission of at least one beam and transmission of each beam are performed
to cover the target coverage area based on a beam width/azimuth intended by a base station.

[0072] Referring to FIG. 3, a synchronization signal may be transmitted by applying a single beam or a plurality of
beams for each single SS block. Within a single SS block, at least one of an NR-PSS, an NR-SSS, and an NR-PBCH
may be transmitted. With respect to a given frequency band, a single SS block corresponds to N OFDM symbols defined
based on a default SCS. Here, N denotes a constant. For example, if N=4, four OFDM symbols may be used within a
single SS block. Here, a single OFDM symbol may be used for the NR-PSS, another OFDM symbol may be used for
the NR-SSS, and the remaining two OFDM symbols may be used for the NR-PBCH.

[0073] Referring to FIG. 3, a single SS block or a plurality of SS blocks may be configured as a single SS burst. SS
blocks that constitute a single SS burst may be consecutively allocated or inconsecutively allocated in a time domain or
a frequency domain.

[0074] Also, asingle SS burst or a plurality of SS bursts may be configured as a single SS burst set. From a perspective
of a terminal, transmission of the SS burst set is periodic and the terminal assumes a default transmission period value
during an initial cell selection per specific carrier frequency. The terminal may receive updated information on the SS
burst set transmission period from the base station.

[0075] The terminal may induce a symbol/slot index and a radio frame index from a time index of a single SS block.
The symbol/slot index and the radio frame index according to the time index of each SS block may be defined to be
fixed. Accordingly, if the time index of each SS block is known, a frame/symbol timing of each SS block may be known
based on a relationship between the SS block time index and the symbol/slot index and the radio frame index that are
defined to be fixed for each SS block. Through this, the entire frame/symbol timings may be known.

[0076] Here, in the case of the SS block time index, 1) an SS burst index may be defined within the SS burst set and
a time index for a single SS block may be defined for each SS block within a single SS burst, and 2) a time index for a
single SS block may be defined for each SS block within the SS burst set.

[0077] Hereinafter, the NR-PBCH is described.

[0078] The NR-PBCH may include system information (SI) in a form of an NR-master information block (NR-MIB).
NR-MIB contents included in the NR-PBCH may include system frame number (SFN), timing information within the radio
frame, remaining minimum system information (RMSI) scheduling information, and the like.

[0079] The timing information within the radio frame may include an SS block time index and a half radio frame timing.
[0080] The RMSIschedulinginformation may correspond to setting information associated with an NR-Physical Down-
link Control Channel (NR-PDCCH) for scheduling NR-Physical Downlink Shared Channel (NR-PDSCH) including RMSI.
[0081] Also, the NR-PBCH may be designed to have a size of 40 bits or more to 72 bits or less, including a cyclic
redundancy check (CRC).

[0082] FIG. 4 illustrates examples of a structure of a time location of an SS block according to the present disclosure.
[0083] FIG.4 llustrates examples of a time location of an SS block when an SCSis 15 kHz, 30 kHz, 120 kHz, or 240kHz.
[0084] A nominal SS block within an SS burst set corresponds to an available candidate time location of the SS block.
A number of nominal SS blocks and time locations thereof within the SS burst set may be predefined.

[0085] The NR-PBCH (e.g., NR-MIB or NR-PBCH DM-RS) and RMSI may be used to indicate an SS block that is
actually transmitted among nominal SS blocks. Also, a signaling scheme considering flexibility and signaling overhead
is required to select and indicate an actual transmission SS block.

[0086] Herein, in terms of an SS block configuration, it is assumed that the NR-PSS, the NR-SSS, and the NR-PBCH
are present for every SS block and the NR-PSS initially maps compared to the NR-SSS in a temporal aspect, and the
NR-PBCH maps two symbols within a single SS block.

[0087] Transmission of SS blocks within the SS burst set may be confined within a window of a size of 5 ms regardless
of SS burst set periodicity. For example, the SS burst set periodicity may be 5, 10, 20, 40, 80, or 160 ms and default SS
burst set periodicity may be defined as 20 ms. A number of available candidate SS block locations (i.e., nominal SS
block locations within the SS burst set) within such 5-ms window is L. That is, L denotes a maximum number of SS
blocks within the SS burst set.

[0088] Here, L may have a different value based on a frequency range. For example, L=4 in the frequency range of
3 GHz or less, L=8 in the frequency range of 3 GHz to 6 GHz, and L=64 in the frequency range of 6 GHz to 52.6 GHz.
[0089] Also, a minimum number of transmitted SS blocks within each SS burst set may be assumed to be greater
than or equal to 1.

[0090] The following mapping rule may be applied to an available SS block time location.

[0091] Althoughitis assumed in the following description that a single includes 14 symbols, a time domain size actually
used by a single slot may vary based on an SCS as illustrated in FIG. 4.

[0092] If SCS = 15 kHz and 30 kHz, a minimum of a single symbol or two symbols may be used for transmission of
downlink control information at a start portion of a single slot including 14 symbols. Thus, an SS block may not map at
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a corresponding symbol location. Also, a minimum of two symbols are used for a guard interval and transmission of
uplink control information at a last portion of a single slot including 14 symbols. Thus, an SS block may not map at a
corresponding symbol location. Accordingly, time locations of a maximum of two SS blocks may be defined within a
single slot including 14 symbols.

[0093] If SCS =120 kHz, a minimum of two symbols may be used for transmission of downlink control information at
a start portion of a single slot including 14 symbols. Thus, an SS block may not map at a corresponding symbol location.
Also, a minimum of two symbols may be used for a guard interval and transmission of uplink control information at a
last portion of a single slot including 14 symbols. Thus, an SS block may not map at a corresponding symbol location.
Accordingly, time locations of a maximum of two SS blocks may be defined within a single slot including 14 symbols.
[0094] If SCS =240 kHz, SS block mapping may be defined across two consecutive slots (here, each slot including
14 symbols). A minimum of four symbols may be used for transmission of downlink control information at a start portion
of a first slot including 14 symbols. Thus, an SS block may not map at a corresponding symbol location. Also, a minimum
of four symbols may be used for a guard interval and transmission of uplink control information at a last portion of a
second slot including 14 symbols. Accordingly, time locations of a maximum of four SS blocks may be defined within
two consecutive slots (i.e., 28 consecutive symbols).

[0095] Asdescribed above, anumber of SS blocks (i.e., actual transmission SS blocks) used for actual SS transmission
among nominal SS blocks within the SS burst set may vary depending on whether it is a single-beam operation or a
beam-sweeping operation. For example, when SS blocks operate using beam-sweeping, terminals within coverage of
one or more beams may not detect all of the transmitted SS blocks. Therefore, if a maximum number of SS blocks is
assumed, it may cause wasting of spectrum resources.

[0096] Accordingly, if information indicating actual transmission SS blocks is provided to a terminal at an early stage,
it may give some help at a timing at which the terminal performs measurement and receives downlink data or control
information in all of an RRC_CONNECTED mode and an RRC_IDLE mode. For example, information indicating the
actual transmission SS blocks may be included in the NR-MIB provided to the terminal through the NR-PBCH or may
be included in the RMSI provided to the terminal through the NR-PDSCH.

[0097] In detall, if the terminal is unaware of an actual transmission SS block among nominal SS blocks, the terminal
may attempt an SS detection by applying a blind detection scheme to all of the nominal SS blocks, which may lead to
increasing power consumption. If the terminal is aware of the actual transmission SS block among the nominal SS
blocks, the terminal may attempt the SS detection only for the actual transmission SS block, which may lead to saving
the power consumption.

[0098] Forexample,theterminalthatperformsaninitial cell section does not have information on the actual transmission
SS block and thus, may detect a synchronization signal from among the nominal SS blocks through blind detection and
may acquire system information based on the detected synchronization signal. If the terminal may acquire information
indicating the actual transmission SS block through system information, the terminal may perform SS detection in the
actual transmission SS block at a subsequent point in time.

[0099] Hereinafter, a method of providing, by the base station to the terminal, information indicating the actual trans-
mission SS block according to the present disclosure is described.

[0100] Initially, information indicating the actual transmission SS block may be signaled through the MIB or the RMSI.
Here, according to the ongoing discussion, the MIB includes 48 to 72 bits and the RMSI includes about 200 bits. A
bitmap with a size of 64 bits is required to indicate whether each of 64 nominal SS blocks within a single SS burst set
is an actual transmission SS block using the bitmap. However, the bitmap with such size may have great overhead to
be signaled through the MIB or the RMSI and thus, may not be present with other signaling information. Accordingly,
disclosed herein is a method of efficiently signaling actual transmission SS block indication information by minimizing
the size of information indicating the actual transmission SS block.

Embodiment 1

[0101] The present embodiment relates to a method of indicating an index of an actual transmission SS block using
a bitmap. For example, the base station may provide the terminal with information indicating an actual transmission SS
block among a set of a predetermined number (= L_base) of nominal SS blocks. For example, the set of the predetermined
number of nominal SS blocks may be a set of nominal SS blocks included in a single SS burst set. Bitmap information
indicating the actual transmission SS block may be defined and thereby used by using, as a unit, the set of the prede-
termined number of nominal SS blocks.

[0102] The bitmap information may relate to a bitmap that uses the set of the predetermined number of nominal SS
blocks within the SS burst set as a unit, and may further include additional information that is described below. Through
this, a time index of an SS block corresponding to a time location of the actual transmission SS block among the entire
nominal SS blocks may be indicated.

[0103] Also, the bitmap information may be provided through RMSI or an NR-MIB included in an NR-PBCH.
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Embodiment 1-1

[0104] The present embodiment relates to a method of using L_base bits of "bitmap for actual transmission SS block
index" included in the RMSI or the NR-MIB transmitted through the NR-PBCH.

[0105] If the frequency range is less than or equal to 3 GHz, a maximum of four SS blocks (i.e., block index #0 to SS
block index #3) may be present within a single SS burst set and 4 bits of "bitmap for actual transmission SS block index"
may be defined based thereon. That is, the bitmap information may indicate an SS block that is actually used among
the four SS blocks.

[0106] For example, if a bit value corresponding to an SS block among bit locations of a bitmap is 0, it indicates that
the SS block is not an actual transmission SS block and if the bit value is 1, it may indicate that the SS block is the actual
transmission SS block. Alternatively, if the bit value corresponding to the SS block among bit locations of the bitmap is
0, it may indicate that the SS block is the actual transmission SS block and if the bit value is 1, it may indicate that the
SS block is not the actual transmission SS block.

[0107] Hereinafter, the "bitmap for actual transmission SS block index" with the L_base bit size is referred to as a
"basic bitmap". Here, a value of L_base may be defined as L_base = 4 based on a case in which the frequency range
is less than or equal to 3 GHz. However, it is provided as an example only. Although a value of L_base is less than 4
or greater than 4, the basic bitmap with the L_base bit size may be defined and used.

[0108] If the frequency range is 3 GHz to 6 GHz, a maximum of eight SS blocks (i.e., SS block index #0 to SS block
index #7) may be present within a single SS burst set. The eight SS blocks include two groups each including four SS
blocks. That is, two groups may be defined as an SS block group #0 (SS block indices #0 to #3) and SS block group #1
(SS block indices #4 to #7). Here, the basic bitmap may be applied to each of the two SS block groups each including
four SS blocks. That is, the same basic bitmap is repeated twice. Here, information on only a single basic bitmap is
provided to the terminal. Accordingly, a location of the actual transmission SS block is identical in each of the two SS
block groups each including four SS blocks.

[0109] Hereinafter, a set of a number of consecutive nominal SS blocks corresponding to a size of the basic bitmap
is referred to as a "basic SS block group”. That is, a set of L_base consecutive nominal SS blocks may be referred to
as the basic SS block group. Here, a value of L_base may be defined as L_base = 4 based on a case in which the
frequency range is less than or equal to 3 GHz. However, it is provided as an example only. Although a value of L_base
is less than 4 or greater than 4, a set of L_base consecutive nominal SS blocks may be defined and thereby used as
the base SS block group.

[0110] If the frequency range is 6 GHz to 52.6 GHz, a maximum of 64 SS blocks (i.e., SS block index #0 to SS block
index #63) may be present within a single SS burst set. The 64 SS blocks include 16 (or 64/L_base) basic SS block
groups. Here, the basic bitmap may be applied to each of the 16 basic SS block group. That is, the same basic bitmap
is repeated 16 times. Here, information on only a single bitmap is provided to the terminal. Accordingly, a location of the
actual transmission SS block is identical in each of the 16 basic SS block groups.

Embodiment 1-2

[0111] The present embodiment relates to a method of using additional information to indicate a time index of an actual
transmission SS block with respect to a set of nominal SS blocks greater than the size of the basic bitmap defined in
the aforementioned embodiment 1-1. Here, the additional information may be information indicating an application pattern
of the basic bitmap with respect to a specific basic SS block group.

[0112] For example, if the frequency range is less than or equal to 3 GHz, the terminal may be informed a time index
of an SS block corresponding to a time location of an actual transmission SS block using a basic bitmap with an L_base
bit size included in RMSI or an NR-MIB transmitted through an NR-PBCH.

[0113] If the frequency range is 3 GHz to 6 GHz, the terminal may be informed the time index of the SS block corre-
sponding to the time location of the actual transmission SS block using the basic bitmap with the L_base bit size included
in the RMSI or the NR-MIB transmitted through the NR-PBCH and basic bitmap application pattern indication information
of an additional 1-bit size.

[0114] If the frequency range is 3 GHz to 6 GHz, the terminal may be informed the time index of the SS block corre-
sponding to the time location of the actual transmission SS block using the basic bitmap with the L_base bit size included
in the RMSI or the NR-MIB transmitted through the NR-PBCH and basic bitmap application pattern indication information
of an additional 2-bit or 3-bit size.

[0115] Inthe aforementioned embodiment 1-1, the unity may be achieved by signaling bitmap information of the L_base
bit size regardless of the frequency range, however, flexibility may be degraded. To complement this, the actual trans-
mission SS block may be setand indicated by using basic bitmap application pattern indication information of an additional
1 bit if the frequency range is 3 GHz to 6 GHz and using basic bitmap application pattern indication information of
additional 2 bits or 3 bits if the frequency range is 6 GHz to 52.6 GHz. Here, the basic bitmap with the L_base bit size
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may be defined to be identical to that of embodiment 1-1.

[0116] Additional bit information according to the present embodiment may be defined to indicate a pattern in which
the basic bitmap is applied to basic SS block groups. A basic bitmap application pattern may be defined in a form of a
table as shown in the following examples.

[0117] In the following examples, whether the basic bitmap is applied is indicated with O or X in the basic bitmap
application pattern. O indicates that an SS block corresponding to a location at which a bit value of the basic bitmap is
0 (or 1) is the actual transmission SS block. X indicates that all of the SS blocks included in the basic SS block group
are not actual transmission SS blocks.

[0118] If the frequency range is less than or equal to 3 GHz, a 4-bit basic bitmap may be applied with respect to a
maximum of four SS blocks (i.e., SS block index #0 to SS block index #3). Thus, additional bit information indicating the
basic bitmap application pattern may not be defined.

[0119] If the frequency range is 3 GHz to 6 GHz, the basic bitmap application pattern for 2 (= 8/L_base) basic SS
block groups may be defined as additional 1-bit information as shown in the following Table 1 with respect to a maximum
of eight SS blocks (i.e., SS block index #0 to SS block index #7).

[Table 1]
Bit value #0to #3 | #4 to #7
0 @] ]
1 ] X

[0120] In Table 1, #0 to #3 denote SS blocks (SS block indices #0 to #3) in SS block group #0 and #4 to #7 denote
SS blocks (SS block indices #4 to #7) in SS block group #1.

[0121] In Table 1, if a value of 1-bit information is 0, it may indicate that the same basic bitmap is applied to each of
two basic SS block groups.

[0122] If the value of 1-bit information is 1, it may indicate that the basic bitmap is applied to one (e.g., a first SS block
group) of the two basic SS block groups and the basic bitmap is not applied to the other (e.g., a second SS block group)
thereof. That is, the basic bitmap is applied to one (e.g., the first SS block group) of the two basic SS block groups
without using offset (i.e., offset value = 0).

[0123] If the frequency range is 6 GHz to 52.6 GHz, the basic bitmap application pattern for 16 (= 64/L_base) basic
SS block groups may be defined as additional 3-bit information as shown in the following Table 2 with respect to a
maximum of 64 SS blocks (i.e., SS block index #0 to SS block index #63).

10



EP 4 354 984 A2

(0[0]

110

010

100

O X |X|X|X

O |0 | X |X|X

O | X |X|X|X

OO0 |0 |X|X

O | X |X|X|X

O |0 |X|X|X

O | X |X|X|X

O|O0 |0 |0 | X

O | X |X|X|X

O |0 | X |X|X

O | X |X|X|X

O|O0 |0 |X |X

O | X |X|X|X

O | X |X|X|X

oO|0|O0 |0 |O

000

€O
0} 09#

6G#
0} 9G#

GG#
0} ¢G#

LG#
0} 8v#

Ly#
O} vir#

EvH
0} Ov#

6EH
0} 9E#

GEH
0} ce#

LE#
0} 8c#

LCH
0} vc#

€CH
0} Oc#

6l#
01 9L#

SlL#
Ol Cl#

O} v#

0} 0#

anjea
jg

10

15

20

25

[z s1qel]

(=
™

35

40

45

50

55

1"



10

15

20

25

30

35

40

45

50

55

EP 4 354 984 A2

[0124] In Table 2, if a value of 3-bit information is 0, it may indicate that the same basic bitmap is applied to each of
16 basic SS block groups.

[0125] If the value of 3-bit information is 1, it may indicate that the basic bitmap is applied to eight basic SS block
groups among the 16 basic SS block groups. That is, the basic bitmap is applied to every two SS block groups without
using offset (i.e., offset value = 0) with respect to the 16 basic SS block groups.

[0126] If the value of 3-bit information is 2, it may indicate that the basic bitmap is applied to four basic SS block groups
among the 16 basic SS block groups. For example, SS block groups to which the basic bitmap is to be applied may be
selected to be separate at maximally equivalent distances. That is, the basic bitmap is applied to every four SS block
groups without using offset (i.e., offset value = 0) with respect to the 16 basic SS block groups.

[0127] If the value of 3-bit information is 3, it may indicate that the basic bitmap is applied to two basic SS block groups
among the 16 basic SS block groups. For example, SS block groups to which the basic bitmap is to be applied may be
selected to be separate at maximally equivalent distances. That is, the basic bitmap is applied to every eight SS block
groups without using offset (i.e., offset value = 0) with respect to the 16 basic SS block groups.

[0128] If the value of 3-bit information is 4, it may indicate that the basic bitmap is applied to a single basic SS block
group among the 16 basic SS block groups. That is, the basic bitmap is applied to one (e.g., the first SS block group)
of the 16 basic SS block groups without using offset (i.e., offset value = 0).

[0129] As an additional example, the basic bitmap application pattern for 16 (= 64/L_base) basic SS block groups may
be defined as additional 2-bit information as shown in the following Table 3 with respect to a maximum of 64 SS block
groups (i.e., SS block index #0 to SS block index #63).
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[0130] In Table 3, if a value of 2-bit information is 0, it may indicate that the same basic bitmap is applied to each of
the 16 basic SS block groups.

[0131] If the value of 2-bit information is 1, it may indicate that the basic bitmap is applied to eight basic SS block
groups among the 16 basic SS block groups. That is, the basic bitmap is applied to every two SS block groups without
using offset (i.e., offset value = 0) with respect to the 16 basic SS block groups.

[0132] If the value of 2-bit information is 2, it may indicate that the basic bitmap is applied to four basic SS block groups
among the 16 basic SS block groups. For example, SS block groups to which the basic bitmap is to be applied may be
selected to be separate at maximally equivalent distances. That is, the bitmap is applied to every four SS block groups
without using offset (i.e., offset value = 0) with respect to the 16 basic SS block groups.

[0133] If the value of 2-bit information is 3, it may indicate that the basic bitmap is applied to two basic SS block groups
among the 16 basic SS block groups. For example, the SS block groups to which the basic bitmap is to be applied may
be selected to be separate at maximally equivalent distances. That is, the bitmap is applied to every eight SS block
groups without using offset (i.e., offset value = 0) with respect to the 16 basic SS block groups.

Embodiment 1-3

[0134] The presentembodiment relates to a method of using additional information to indicate a time index of an actual
transmission SS block with respect to a set of nominal SS blocks greater than the size of the basic bitmap defined in
the aforementioned embodiment 1-1. Here, the additional information may be information indicating a combination of
an offset value and an application pattern of the basic bitmap with respect to a specific basic SS block group.

[0135] For example, if the frequency range is less than or equal to 3 GHz, the terminal may be informed a time index
of an SS block corresponding to a time location of an actual transmission SS block using the basic bitmap with an L_base
bit size included in RMSI or an NR-MIB transmitted through an NR-PBCH.

[0136] If the frequency range is 3 GHz to 6 GHz, the terminal may be informed the time index of the SS block corre-
sponding to the time location of the actual transmission SS block using the basic bitmap with the L_base bit size included
in the RMSI or the NR-MIB transmitted through the NR-PBCH and basic bitmap application pattern indication information
of an additional 2-bit size.

[0137] If the frequency range is 3 GHz to 6 GHz, the terminal may be informed the time index of the SS block corre-
sponding to the time location of the actual transmission SS block using the basic bitmap with the L_base bit size included
in the RMSI or the NR-MIB transmitted through the NR-PBCH and basic bitmap application pattern indication information
of an additional 4-bit or 5-bit size.

[0138] Compared to the aforementioned embodiment 1-2, the present embodiment may provide high flexibility in terms
of selecting the actual transmission SS block. However, overhead may be great in terms of a number of bits to be signaled.
[0139] If the frequency range is less than or equal to 3 GHz, a 4-bit basic bitmap may be applied with respect to a
maximum of four SS blocks (i.e., SS block index #0 to SS block index #3). Thus, additional bit information indicating the
basic bitmap application pattern may not be defined.

[0140] If the frequency range is 3 GHz to 6 GHz, the basic bitmap application pattern for 2 (= 8/L_base) basic SS
block groups may be defined as additional 2-bit information as shown in the following Table 4 with respect to a maximum
of eight SS blocks (i.e., SS block index #0 to SS block index #7).

[Table 4]
Bit value #0to #3 | #4 to #7
00 ] ]
01 ] X
10 X @]

[0141] In Table 4, if a value of 1-bit information is 0 (= 00), it may indicate that the same basic bitmap is applied to
each of two basic SS block groups.

[0142] If the value of 1-bit information is 1 (= 10) or 2 (= 11), it may indicate that the basic bitmap is applied to one of
the two basic SS block groups and the basic bitmap is not applied to the other thereof. That is, the basic bitmap is applied
to one of the two basic SS block groups depending on whether offset value = 0 or 1. In detail, if the value of 1-bit
information is 1 (= 10), it may indicate that the offset value is 0, and if the value of 1-bit information is 2 (= 11), it may
indicate that the offset value is 1. That is, if the value of 1-bit information is 1 (= 10), the offset value is 0 and thus, the
basic bitmap is applied to the first basic SS block group and the basic bitmap is not applied to the second basic SS block
group. If the value of 1-bit information is 2 (= 11), the offset value is 1 and thus, the basic bitmap is not applied to the
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first basic SS block group and the basic bitmap is applied to the second basic SS block group.

[0143] If the frequency range is 6 GHz to 52.6 GHz, the basic bitmap application pattern for 16 (= 64/L_base) basic
SS block groups may be defined as additional 5-bit information as shown in the following Table 5 with respect to a
maximum of 64 SS blocks (i.e., SS block index #0 to SS block index #63).
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[0144] In Table 5, if a value of 5-bit information is 0, it may indicate that the same basic bitmap is applied to each of
16 basic SS block groups.

[0145] If the value of 5-bit information is 1 or 2, it may indicate that the basic bitmap is applied to eight basic SS block
groups among the 16 basic SS block groups. That is, an offset value of 0 or 1 is applied to the 16 basic SS block groups
and the basic bitmap is applied to every two SS block groups.

[0146] If the value of 5-bit information is 3, 4, 5, or 6, it may indicate that the basic bitmap is applied to four basic SS
block groups among the 16 basic SS block groups. For example, SS block groups to which the basic bitmap is to be
applied may be selected to be separate at maximally equivalent distances. That is, an offset value of 0, 1, 2, or 3 is
applied to the 16 basic SS block groups and the basic bitmap is applied to every four SS block groups.

[0147] If the value of 5-bit information is 7, 8, 9, 10, 11, 12, 13, or 14, it may indicate that the basic bitmap is applied
to two basic SS block groups among the 16 basic SS block groups. For example, SS block groups to which the basic
bitmap is to be applied may be selected to be separate at maximally equivalent distances. That is, an offset value of 0,
1,2,3,4,5,6,or7isapplied to the 16 basic SS block groups and the basic bitmap is applied to every eight SS block groups.
[0148] If the value of 5-bit information is 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30, it may indicate
that the basic bitmap is applied to a single basic SS block group among the 16 basic SS block groups. That is, an offset
value of 0, 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, or 15 is applied to one of the 16 basic block groups and the basic
bitmap is applied.

[0149] As an additional example, the basic bitmap application pattern for 16 (= 64/L_base) basic SS block groups may
be defined as additional 4-bit information as shown in the following Table 6 with respect to a maximum of 64 SS block
groups (i.e., SS block index #0 to SS block index #63).
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[0150] In table 6, if a value of 4-bit information is O, it may indicate that the same basic bitmap is applied to each of
the 16 basic SS block groups.

[0151] If the value of 4-bit information is 1 or 2, it may indicate that the basic bitmap is applied to eight basic SS blocks
among the 16 basic SS block groups. That is, an offset value of 0 or 1 is applied to the 16 basic SS block groups and
the basic bitmap is applied to every two SS block groups.

[0152] If the value of 5-bit information is 3, 4, 5, or 6, it may indicate that the basic bitmap is applied to four basic SS
block groups among the 16 basic SS block groups. For example, SS block groups to which the basic bitmap is to be
applied may be selected to be separate at maximally equivalent distances. That is, an offset value of 0, 1, 2, or 3 is
applied to the 16 basic SS block groups and the basic bitmap is applied to every four SS block groups.

[0153] If the value of 4-bit information is 7, 8, 9, 10, 11, 12, 13, or 14, it may indicate that the basic bitmap is applied
to two basic SS block groups among the 16 basic SS block groups. For example, SS block groups to which the basic
bitmap is to be applied may be selected to be separate at maximally equivalent distances. That is, an offset value of 0,
1,2,3,4,5,6,or7isapplied to the 16 basic SS block groups and the basic bitmap is applied to every eight SS block groups.
[0154] As an additional example of embodiment 1-3, if the frequency range is 3 GHz to 6 GHz, an extended basic
bitmap with a 2*L_base bit size may be used instead of using the basic bitmap with the L_base bit size and application
pattern indication information of the basic bitmap with the additional 2-bit size.

[0155] For example, if the frequency range is less than or equal to 3 GHz, the terminal may be informed a time index
of an SS block corresponding to a time location of an actual transmission SS block using the basic bitmap with the
L_base bit size included in RMSI or an NR-MIB transmitted through an NR-PBCH.

[0156] If the frequency range is 3 GHz to 6 GHz, the terminal may be informed the time index of the SS block corre-
sponding to the time location of the actual transmission SS block by applying the extended basic bitmap with the 2*L_base
bit size included in the RMSI or the NR-MIB transmitted through the NR-PBCH to an extended basic SS block group
including 2*L_base SS blocks. For example, the actual transmission SS block may be indicated based on a unit of eight
SS blocks within an SS burst set using an 8-bit bitmap.

[0157] If the frequency range is 3 GHz to 6 GHz, the terminal may be informed the time index of the SS block corre-
sponding to the time location of the actual transmission SS block using the basic bitmap with the L_base bit size included
in the RMSI or the NR-MIB transmitted through the NR-PBCH and basic bitmap application pattern indication information
of an additional 4-bit or 5-bit size.

[0158] Inthe aforementioned embodiments 1-2 and 1-3, the basic bitmap application pattern is provided as an example
only and order of O/X patterns shown in Table 1 to Table 6 may be differently defined. That is, a bit value that maps a
specific O/X pattern may vary. For example, in Table 5, the bit value of 2 (=00001) indicates an O/X pattern in which
the offset value is 0 and the bit value of 3 (=00010) indicates an O/X pattern in which the offset value is 1. Dissimilar
thereto, the bit value of 2 may indicate an O/X pattern in which the offset value is 1 and the offset value of 3 may indicate
an O/X pattern in which the offset value is 0.

Embodiment 1-4

[0159] The presentembodiment relates to a method of further defining and using additional 1-bit information indicating
a bitmap bit complement with respect to each of the frequency range examples described above in embodiment 1-2.
[0160] Here, a bit complement indicates that, if the bit value is 0, 1 is conversely applied and, if the bit value is 1, 0 is
conversely applied. For example, if a 4-bit bitmap includes 1001, a result of applying the bit complement to the 4-bit
bitmap is 0110.

[0161] If a value of an additional 1 bit indicating the bit complement is 0, an actual transmission SS block may be
indicated in the same manner as that in embodiment 1-2.

[0162] If the value of the additional 1 bit indicating the bit complement is 1, the bit complement may be alternately
applied with respect to basic SS block groups corresponding to a pattern to which the basic bitmap is applied in examples
of embodiment 1-2. For example, among basic SS block groups corresponding to O among O/X patterns shown in Table
1to Table 3, the basic bitmap may be applied as is to odd basic SS block groups and a bit map to which the bit complement
is applied may be applied to even basic SS block groups.

Embodiment 1-4

[0163] The presentembodiment relates to a method of further defining and using additional 1-bit information indicating
a bitmap bit complement with respect to each of the frequency range examples described above in embodiment 1-3.
[0164] If a value of an additional 1 bit indicating the bit complement is 0, an actual transmission SS block may be
indicated in the same manner as that in embodiment 1-3.

[0165] If the value of the additional 1 bit indicating the bit complement is 1, the bit complement may be alternately
applied with respect to basic SS block groups corresponding to a pattern to which the basic bitmap (or the extend basic
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bitmap) is applied in examples of embodiment 1-3. For example, among basic SS block groups corresponding to O
among O/X patterns shown in Table 4 to Table 6, the basic bitmap may be applied as is to odd basic SS block groups
and a bit map to which the bit complement is applied may be applied to even basic SS block groups.

Embodiment 1-6

[0166] The present embodiment relates to a method of using a basic bitmap or an extended basic bitmap and using
additional bitmap information to indicate a time index of an actual transmission SS block with respect to a set of nominal
SS blocks greater than a size of the extended basic bitmap. Here, the additional bitmap information may indicate whether
to apply the extended basic bitmap.

[0167] In detail, a size of an additional bitmap indicating whether to apply the extended basic bitmap may be identical
to a number of extended basic SS block groups included in the set of nominal SS blocks.

[0168] For example, if the frequency range is less than or equal to 3 GHz, the terminal may be informed a time index
of an SS block corresponding to a time location of an actual transmission SS block using a basic bitmap with an L_base
bit size included in RMSI or an NR-MIB transmitted through an NR-PBCH.

[0169] If the frequency range is 3 GHz to 6 GHz, the terminal may be informed the time index of the SS block corre-
sponding to the time location of the actual transmission SS block by applying an extended basic bitmap with a 2*L_base
bit size included in the RMSI or the NR-MIB transmitted through the NR-PBCH to an extended basic SS block group
including 2*L_base SS blocks. For example, the actual transmission SS block may be indicated with respect to eight
SS blocks within an SS burst set using an 8-bit bitmap.

[0170] If the frequency range is 6 GHz to 52.6 GHz, the terminal may be informed the time index of the SS block
corresponding to the time location of the actual transmission SS block using the extended basic bitmap with the 2*L_base
bit size included in the RMSI or the NR-MIB transmitted through the NR-PBCH and the additional bitmap indicating
whether to apply the extended basic bitmap.

[0171] For example, if the frequency range is 6 GHz to 52.6 GHz, a maximum of 64 SS blocks (i.e., SS block index
#0 to SS block index #63) may be present and eight extended basic SS block groups each including 8 (= 2*L_base) SS
blocks may be present. The extended basic bitmap may indicate an SS block corresponding to the actual transmission
SS block in each extended basic SS block group.

[0172] Here, whether to apply the extended basic bitmap with respect to each of the eight extended basic SS block
groups may be indicated using an 8-bit additional bitmap. That is, the extended basic bitmap is applied to an extended
basic SS block group corresponding to a bit location having a value of ON (or 1) in the 8-bit additional bitmap. Also, the
extended basic bitmap is not applied to an extended basic SS block group corresponding to a bit location having a value
of OFF (or 0) in the 8-bit additional bitmap and all of the SS blocks included in the extended basic SS block group may
be indicated to be not actual transmission SS blocks.

Embodiment 1-7

[0173] The present embodiment relates to a method of using a basic bitmap or an extended basic bitmap and using
additional bitmap information to indicate a time index of an actual transmission SS block with respect to a set of nominal
SS blocks greater than a size of the extended basic bitmap. Here, the additional bitmap information may indicate whether
to apply the basic bitmap.

[0174] Indetail, a size of an additional bitmap indicating whether to apply the basic bitmap may be identical to a number
of basic SS block groups included in a set of nominal SS blocks.

[0175] For example, if the frequency range is less than or equal to 3 GHz, the terminal may be informed a time index
of an SS block corresponding to a time location of an actual transmission SS block using a basic bitmap with an L_base
bit size included in RMSI or an NR-MIB transmitted through an NR-PBCH.

[0176] If the frequency range is 3 GHz to 6 GHz, the terminal may be informed the time index of the SS block corre-
sponding to the time location of the actual transmission SS block using the basic bitmap with the L_base bit size included
in the RMSI or the NR-MIB transmitted through the NR-PBCH and the additional bitmap indicating whether to apply the
basic bitmap.

[0177] For example, if the frequency range is 3 GHz to 6 GHz, a maximum of eight SS blocks (i.e., SS block index #0
to SS block index #63) may be present and two basic SS block groups each including 4 (= L_base) SS blocks may be
present. The basic bitmap may indicate an SS block corresponding to the actual transmission SS block in each basic
SS block group.

[0178] Here, whether to apply the basic bitmap with respect to each of the two basic SS block groups may be indicated
using a 2-bit additional bitmap. That is, the basic bitmap is applied to a basic SS block group corresponding to a bit
location having a value of ON (or 1) in the 2-bit additional bitmap. Also, the basic bitmap is not applied to a basic SS
block group corresponding to a bit location having a value of OFF (or 0) in the 2-bit additional bitmap and all of the SS
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blocks included in the basic SS block group may be indicated to be not actual transmission SS blocks.

[0179] As an additional example, if the frequency range is 3 GHz to 6 GHz, the terminal may be informed the time
index of the SS block corresponding to the time location of the actual transmission SS block by applying an extended
basic bitmap with a 2*L_base bit size included in the RMSI or the NR-MIB transmitted through the NR-PBCH to an
extended basic SS block group including 2*L_base SS blocks. For example, the actual transmission SS block may be
indicated with respect to eight SS blocks within an SS burst set using an 8-bit bitmap.

[0180] If the frequency range is 6 GHz to 52.6 GHz, the terminal may be informed the time index of the SS block
corresponding to the time location of the actual transmission SS block using the basic bitmap with the L_base bit size
included in the RMSI or the NR-MIB transmitted through the NR-PBCH and the additional bitmap indicating whether to
apply the basic bitmap.

[0181] For example, if the frequency range is 6 GHz to 52.6 GHz, a maximum of 64 SS blocks (i.e., SS block index
#0 to SS block index #63) may be present and 16 basic SS block groups each including 4 (= L_base) SS blocks may
be present. The basic bitmap may indicate an SS block corresponding to the actual transmission SS block in each basic
SS block group.

[0182] Here, whether to apply the basic bitmap with respect to each of the 16 basic SS block groups may be indicated
using a 16-bit additional bitmap. That is, the basic bitmap is applied to a basic SS block group corresponding to a bit
location having a value of ON (or 1) in the 16-bit additional bitmap. Also, the basic bitmap is not applied to a basic SS
block group corresponding to a bit location having a value of OFF (or 0) in the 16-bit additional bitmap and all of the SS
blocks included in the basic SS block group may be indicated to be not actual transmission SS blocks.

Embodiment 2

[0183] The present embodiment relates to a method of indicating a number of actual transmission SS blocks. For
example, it is assumed that a time index of each corresponding actual transmission SS block is predefined with respect
to each of the number of actual transmission SS blocks and is known by a base station and a terminal. Accordingly,
through signaling of information indicating the number of actual transmission SS blocks from the base station to the
terminal, the terminal may determine a time index of an SS block corresponding to a time location of a corresponding
actual transmission SS block.

[0184] Here, a maximum number of actual transmission SS blocks may correspond to a number of nominal SS blocks.
For example, the number of nominal SS blocks may be a number of nominal SS blocks included in a single SS burst
set. In the following description, the number of actual transmission SS blocks is n and a maximum value of n is n_max.
[0185] Also, information indicating such an "n" value may be referred to as a "number of actual transmission SS
block(s)" signaling field and may be included in an NR-MIB transmitted through an NR-PBCH or may be provided through
RMSI.

[0186] Additionally, the base station may instruct the terminal to combine an n value and an offset value. Here, the
offset value is referred to as "a". A time index acquired by adding an "a" value to a predefined time index of an actual
transmission SS block corresponding to the "n" value may be determined as a final time index of the actual transmission
SS block.

[0187] Also, information indicating the "n" value and the "a" value may be referred to as a "number and offset of actual
transmission SS block" signaling field and may be included in the NR-MIB transmitted through the NR-PBCH or may be
provided through the RMSI.

Embodiment 2-1

[0188] The present embodiment relates to a method of informing the terminal of a time index of an SS block corre-
sponding to a time location of an actual transmission SS block through a "number of actual transmission SS block(s)"
of a maximum of 6 bits, included in RMSI or an NR-MIB transmitted through an NR-PBCH.

[0189] If the frequency range is less than or equal to 3 GHz, a maximum of four SS blocks (i.e., SS block index #0 to
SS block index #3) may be present. Here, four values, 1 to 4, are available for the "number of actual transmission SS
block(s)". Since there is a need to indicate one of the following four cases in total, it may be defined as 2-bit information:

- 1SS block: SS block index #0 is used.

- 2 SS blocks: SS block indices #0 and #2 are used.

- 3 SS blocks: SS block indices #0, #1, and #2 are used.

- 4 SS blocks: SS block indices #0, #1, #2, and #3 are used.

[0190] If the frequency range is 3 GHz to 6 GHz, a maximum of eight SS blocks (i.e., SS block index #0 to SS block
index #7) may be present. Here, eight values, 1 to 8, are available for the "number of actual transmission SS block(s)".
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Since there is a need to indicate one of the following eight cases in total, it may be defined as 3-bit information:
- 1SS block: SS block index #0 is used.
- 2SS blocks: SS block indices #0 and #4 are used.
- 3 SS blocks: SS block indices #0, #2, and #4 are used.
- 4 SS blocks: SS block indices #0, #2, #4, and #6 are used.
- 58S blocks: SS block indices #0, #1, #2, #4, and #6 are used.
- 6 SS blocks: SS block indices #0, #1, #2, #3, #4, and #6 are used.
- 7 SS blocks: SS block indices #0, #1, #2, #3, #4, #5, and #6 are used.
- 8 SS blocks: SS block indices #0, #1, #2, #3, #4, #5, #6, and #7 are used.
[0191] If the frequency range is 6 GHz to 52.6 GHz, a maximum of 64 SS blocks (i.e., SS block index #0 to SS block
index #63) may be present. Here, 64 values, 1 to 64, are available for the "number of actual transmission SS block(s)".
Since there is a need to indicate one of the following 64 cases in total as shown in the following Table 7, it may be defined

as 6-bit information.

[Table 7]

Number of actual SS blocks | 1 2 3| 4 5|6 7 8 9 |10 |11 (12|13 | 14| 15| 16

Added SS block index 0 |32 |16 |48 | 8 |24 |40 |5 | 4 |12 |20 |28 | 36 | 44 | 52 | 60

Number of actual SS blocks | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32

Added SS block index 2|6 |10(14 |18 | 22|26 |30 |34 |38 |42 |46 |50 | 54 | 58 | 62

Number of actual SS blocks | 33 | 34 | 35 | 36 | 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48

Added SS block index 1 3 5 7 9 |11 13|16 |17 |19 21|23 |25 |27 |29 | 31
Number of actual SS blocks | 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60 | 61 | 62 | 63 | 64
Added SS block index 33 |35 |37 |39 |41 |43 |45 | 47 | 49|51 |53 | 55|57 |59 |61|63

[0192] Table 7 shows a time index of an SS block added one by one according to an increase in a value of the "number
of actual transmission SS block(s)". For example, if the number of actual transmission SS blocks is 7, SS blocks whose
time indices are #0, #32, #16, #48, #8, and #24 may be time indices of the actual transmission SS blocks.

[0193] Here, if a value for the "number of actual SS block(s)" is n, an nth added SS block index may be represented
as shown in the following Equation 1:

[Equation 1]

64 og, n-
W(z‘(”—zﬂg 1 1)—1)

[0194] In Equation 1, h{] denotes a smallest integer among integers greater than or equal to x.
Embodiment 2-2

[0195] The present embodiment relates to a method of informing the terminal of a time index of an SS block corre-
sponding to a time location of an actual transmission SS block through a maximum of 3 bits of a "number of actual
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transmission SS block(s)" included in RMSI or an NR-MIB transmitted through an NR-PBCH.

[0196] If the frequency range is less than or equal to 3 GHz, a maximum of four SS blocks (i.e., SS block index #0 to
SS block index #3) may be present. Here, an available value for the "number of actual transmission SS block(s)" is 1,
2, or 4. Since there is a need to indicate one of the following three cases in total, it may be defined as 2-bit information.

- 1SS block: SS block index #0 is used.
- 2SS blocks: SS block indices #0 and #2 are used.
- 4 SS blocks: SS block indices #0, #1, #2, and #3 are used.

[0197] Asan additional example, if the frequency range is less than or equal to 3 GHz, four values, 1 to 4, are available
for the "number of actual transmission SS block(s)". Since there is a need to indicate one of the following four cases in
total, it may be defined as 2-bit information.

- 1SS block: SS block index #0 is used.

- 2 SS blocks: SS block indices #0 and #2 are used.

- 3 SS blocks: SS block indices #0, #1, and #2 are used.

- 4 SS blocks: SS block indices #0, #1, #2, and #3 are used.

[0198] If the frequency range is 3 GHz to 6 GHz, a maximum of eight SS blocks (i.e., SS block index #0 to SS block
index #7) may be present. Here, 1, 2, 4, or 8 is available for the "number of actual transmission SS block(s)". Since there
is a need to indicate one of the following four cases in total, it may be defined as 2-bit information.

- 1SS block: SS block index #0 is used.

- 2 SS blocks: SS block indices #0 and #4 are used.

- 4 SS blocks: SS block indices #0, #2, #4, and #6 are used.

- 8 SS blocks: SS block indices #0, #1, #2, #3, #4, #5, #6, and #7 are used

[0199] As an additional example, if the frequency range is 3 GHz to 6 GHz, a maximum of eight SS blocks (i.e., SS
block index #0 to SS block index #7) may be present. Here, eight values, 1 to 8, are available for the "number of actual
transmission SS block(s)". Since there is a need to indicate one of the following eight cases in total, it may be defined
as 3-bit information:

- 1SS block: SS block index #0 is used.

- 2 SS blocks: SS block indices #0 and #4 are used.

- 3 SS blocks: SS block indices #0, #2, and #4 are used.

- 4 SS blocks: SS block indices #0, #2, #4, and #6 are used.

- 58S blocks: SS block indices #0, #1, #2, #4, and #6 are used.

- 6 SS blocks: SS block indices #0, #1, #2, #3, #4, and #6 are used.

- 7 SS blocks: SS block indices #0, #1, #2, #3, #4, #5, and #6 are used.

- 8 SS blocks: SS block indices #0, #1, #2, #3, #4, #5, #6, and #7 are used.

[0200] If the frequency range is 6 GHz to 52.6 GHz, a maximum of 64 SS blocks (i.e., SS block index #0 to SS block
index #63) may be present. Here, 1, 2, 4, 8, 16, 32, or 64 may be available for the "number of actual transmission SS
block(s)". Since there is a need to indicate one of the seven cases in total, it may be defined as 3-bit information.

- 1SS block: SS block index #0 is used.

- 2SS blocks: SS block indices #0 and #32 are used (i.e., #32*k (k = 0, 1)).

- 4 SS blocks: SS block indices #0, #16, #32, and #48 are used (i.e., #16*k (k = 0, 1, 2, 3)).

- 8 SS blocks: SS block indices #0, #8, #16, #24, #32, #40, #48, and #56 are used (i.e., #8*k (k =0, 1, ..., 7)).
- 16 SS blocks: SS block index #4*k is used (k =0, 1, ..., 15).

- 32 SS blocks: SS block index #2*k is used (k =0, 1, ..., 31).

- 64 SS blocks: SS block index #k is used (k =0, 1, ..., 63).

Embodiment 2-3
[0201] The present embodiment relates to a method of indicating a combination of a number of actual transmission

SS blocks (i.e., "n" value) and an offset value (i.e., "a" value). In detail, the present embodiment relates to a method of
informing the terminal of a time index of an SS block corresponding to a time location of an actual transmission SS block
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through a maximum of 7 bits of a "number and offset of actual transmission SS block(s)" included in RMSI or an NR-
MIB transmitted through a NR-PBCH.

[0202] If the frequency range is less than or equal to 3 GHz, a maximum of four SS blocks (i.e., SS block index #0 to
SS block index #3) may be present. Here, 1, 2, or 4 may be an "n" value available for the "number of actual transmission
SS block(s)". Also, a number of cases for an offset value applicable to each n value may be 4, 2, and 1. That is, since
there is a need to indicate one of the following seven cases in total, the "number and offset of actual transmission SS
block(s)" may be defined as 3-bit information:

- 1SS block: If SS block index #0+a is used, offset a uses a total of four cases, 0, 1, 2, and 3.
- 2SS blocks: If SS block indices #0+a and #2+a are used, offset a uses a total of two cases, 0 and 1.
- 4 SS blocks: If SS block indices #0, #1, #2, and #3 are used, a total of a single case is used.

[0203] If the frequency range is 3 GHz to 6 GHz, a maximum of eight SS blocks (i.e., SS block index #0 to SS block
index #7) may be present. Here, 1, 2, 4, or 8 may be the "n" value available for the "number of actual transmission SS
block(s)". Also, a number of cases for an offset value applicable to each "n" value may be 8, 4, 2, or 1. That is, since
there is a need to indicate one of the following 15 cases in total, the "number and offset of actual transmission SS
block(s)" may be defined as 4-bit information.

- 1SS block: If SS block index #0+a is used, offset a uses a total of eight cases, 0, 1, ..., 7.

- 2SS blocks: If SS block indices #0+a and #4+a are used, offset a uses a total of four cases, 0, 1, 2, and 3.

- 4 SS blocks: If SS block indices #0+a, #2+a, #4+a, and #6+a are used, offset a uses a total of two cases, 0 and 1.
- 8 SS blocks: If SS block indices #0, #1, #2, #3, #4, #5, #6, and #7 are used.

[0204] If the frequency range is 6 GHz to 52.6 GHz, a maximum of 64 SS blocks (i.e., SS block index #0 to SS block
index #63) may be present. Here, 1, 2, 4, 8, 16, 32, or 64 may be the "n" value available for the "number of actual
transmission SS block(s)". Also, a number of cases for an offset value applicable to each n value may be 64, 32, 16, 8,
4,2, or 1. That is, since there is a need to indicate one of the following 127 cases in total, the "number and offset of
actual transmission SS block" may be define as 7-bit information:

- 1:Inthe case of using SS block index #0+a, offset a uses a total of 64 cases, 0, 1, ..., 63.

- 2:Inthe case of using SS block index #32n+a (n=0, 1), offset a uses a total of 32 cases, 0, 1, ..., 31.

- 4:Inthe case of using SS block index #16n+a (n=0, 1, 2, 3), offset a uses a total of 16 cases, 0, 1, ..., 15.

- 8:Inthe case of using SS block index #8n+a (n=0, 1, ..., 7), offset a uses a total of eight cases, 0, 1, ..., 7.

- 16: In the case of using SS block index #4n+a (n=0, 1, ..., 15), offset a uses a total of four cases, 0, 1, 2, and 3.
- 32:In the case of using SS block index #2n+a (n=0, 1, ..., 31), offset a uses a total of two cases, 0 and 1.

- 64:In the case of using SS block index #n (n=0, 1, ..., 63), a total of a single case is used.

[0205] As an additional example, if a minimum number of SS blocks to be transmitted is present in each frequency
range, it a time index of an SS block corresponding to a time location of an actual transmission SS block may be indicated
based on information of a relatively small bit size compared to the aforementioned examples.

[0206] Forexample, if there is a condition that two or more SS blocks need to be used in a case in which the frequency
range is 6 GHz to 52.6 GHz, the "number and offset of actual transmission SS block" may be defined as a 6-bit size.
[0207] In detail, if the frequency range is 6 GHz to 52.6 GHz, a maximum of 64 SS blocks (i.e., SS block index #0 to
SS block index #63) may be present. Here, 2, 4, 8, 16, 32, or 64 may be the "n" value available for the "number of actual
transmission SS block(s)". Also, a number of cases for an offset value applicable to each n value may be 32, 16, 8, 4,
2, or 1. That is, since there is a need to indicate one of the following 63 cases in total, the "number and offset of actual
transmission SS block(s)" may be defined as 6-bit information:

- 2:Inthe case of using SS block index #32n+a (n=0, 1), offset a uses a total of 32 cases, 0, 1, ..., 31.

- 4:Inthe case of using SS block index #16n+a (n=0, 1, 2, 3), offset a uses a total of 16 cases, 0, 1, ..., 15.

- 8:Inthe case of using SS block index #8n+a (n=0, 1, ..., 7), offset a uses a total of eight cases, 0, 1, ..., 7.

- 16: In the case of using SS block index #4n+a (n=0, 1, ..., 15), offset a uses a total of four cases, 0, 1, 2, and 3.
- 32:In the case of using SS block index #2n+a (n=0, 1, ..., 31), offset a uses a total of two cases, 0 and 1.

- 64:Inthe case of using SS block index #n (n=0, 1, ..., 63), a total of a single case is used.

Embodiment 3

[0208] The present embodiment relates to a method of indicating a time index of an SS block corresponding to a time
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location of a next actual transmission SS block in each SS block.

[0209] For example, the terminal may succeed in an SS detection in a single SS block and may acquire a "next actual
transmission SS block index" from an NR-MIB transmitted through an NR-PBCH included in the corresponding SS block
based thereon. Accordingly, the terminal may not attempt the SS detection in a nominal SS block not corresponding to
the "next actual transmission SS block index" and may attempt the SS detection only in an SS block indicated by the
"next actual transmission SS block index", thereby reducing a power consumption. Accordingly, the terminal may se-
quentially determine the next actual transmission SS block.

Embodiment 3-1

[0210] The present embodiment relates to a method of indicating a "next actual transmission SS block index" included
in an NR-MIB transmitted through an NR-PBCH within each SS block.

[0211] A maximum of 6 bits of "SS block time index" information may be explicitly or implicitly included in the NR-MIB
transmitted through the NR-PBCH included in each SS block. Here, the "SS block time index" information indicates a
time index of a current SS block.

[0212] Additionally, "next actual transmission SS block index" information indicating a time index (i.e., a time index of
a just next actual transmission SS block of the current SS block) of an actual transmission SS block mostly initially
present among SS blocks present within an SS burst set after the current SS block may be included in the NR-MIB and
thereby indicated.

[0213] The "next actual transmission SS block index" information may be defined as a maximum of 6-bit information
as follows.

[0214] For example, if the frequency range is less than or equal to 3 GHz, a maximum of four SS blocks (i.e., SS block
index #0 to SS block index #3) may be present and the "next actual transmission SS block index" may be defined as a
2-bit size. For example, a time index of an SS block indicated by a bit value of the "next actual transmission SS block
index" may follow as:

- 01: SS block index #1
- 10: SS block index #2
- 11: SS block index #3
- 00: indicates that there is no more actual transmission SS block within an SS burst set.

[0215] If the frequency range is 3 GHz to 6 GHz, a maximum of eight SS blocks (i.e., SS block index #0 to SS block
index#7) may be present and the "next actual transmission SS block index" may be defined as a 3-bit size. For example,
a time index of an SS block indicated by a bit value of the "next actual transmission SS block index" may follow as:

- 001: SS block index #1
- 010: SS block index #2

- 111: SS block index #7
- 000: indicates that there is no more actual transmission SS block within an SS burst set.

[0216] If the frequency range is 6 GHz to 52.6 GHz, a maximum of 64 SS blocks (i.e., SS block index #0 to SS block
index#63) may be present and the "next actual transmission SS block index" may be defined as a 6-bit size. For example,
a time index of an SS block indicated by a bit value of the "next actual transmission SS block index" may follow as:

- 000001: SS block index #1
- 000010: SS block index #2

- 111111: SS block index #63
- 000000: indicates that there is no more actual transmission SS block within an SS burst set.

Embodiment 3-2

[0217] The present embodiment relates to a method of implicitly indicating the "next actual transmission SS block
index" using a sequence or a scrambling value of a PBCH demodulation reference signal (DM-RS) within an SS block.
[0218] A DM-RS may be present within a PBCH included in each SS block and may be transmitted over two symbols.
An "SS block time index" may be indicated using a sequence or a scrambling value of a DM-RS that maps one of the
two symbols. For example, a first sequence (or a first scrambling value) may indicate a first SS block time index and a
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second sequence (or a second scrambling value) may indicate a second SS block time index. The SS block time index
indicates a time index of a current SS block.

[0219] Additionally, "next actual transmission SS block index" information indicating a time index (i.e., a time index of
a just next actual transmission SS block of the current SS block) of an actual transmission SS block mostly initially
present among SS blocks present within an SS burst set after the current SS block may be indicated through a DM-RS
that maps another symbol. For example, once an index of the current SS block is indicated through a DM-RS of a first
symbol, a "next actual transmission SS block index" may be indicated through a DM-RS of a second symbol. For example,
a first sequence (or a first scrambling value) of the DM-RS of the second symbol may indicate a first next actual trans-
mission SS block index and a second sequence (or a first scrambling value) of the DM-RS of the second symbol may
indicate a second next actual transmission SS block index.

[0220] Here, a maximum of 64 sequences (or scrambling values) may be distinguished from each other. A maximum
of 64 different next actual transmission SS block indices may be indicated using the sequence or the scrambling value
of the PBCH DM-RS.

[0221] For example, if the frequency range is less than or equal to 3 GHz, a maximum of four SS blocks (i.e., SS block
index #0 to SS block index #3) may be present and four sequences (or scrambling values) may be used for the "next
actual transmission SS block index". For example, SS block indices indicated by different sequences may follow as:

- Sequence #1: SS block index #1
- Sequence #2: SS block index #2
- Sequence #3: SS block index #3
- Sequence #0: indicates that there is no more actual transmission SS block within an SS burst set.

[0222] If the frequency range is 3 GHz to 6 GHz, a maximum of eight SS blocks (i.e., SS block index #0 to SS block
index #7) may be present and eight sequences (or scrambling values) may be used for the "next actual transmission
SS block index". For example, SS block indices indicated by different sequences may follow as:

- Sequence #1: SS block index #1
- Sequence #2: SS block index #2

- Sequence #7: SS block index #7
- Sequence #0: indicates that there is no more actual transmission SS block within an SS burst set.

[0223] If the frequency range is 6 GHz to 52.6 GHz, a maximum of 64 SS blocks (i.e., SS block index #0 to SS block
index #63) may be present and 64 sequences (or scrambling values) may be used for the "next actual transmission SS
block index". For example, SS block indices indicated by different sequences may follow as:

- Sequence #1: SS block index #1
- Sequence #2: SS block index #2

- Sequence #63: SS block index #63
- Sequence #0: indicates that there is no more actual transmission SS block within an SS burst set.

Embodiment 3-3

[0224] The present embodiment relates to a method of indicating a relative time interval from each SS block to a next
actual transmission SS block.

[0225] Forexample, a "time interval to next actual transmission SS block index" may be defined and used as a signaling
field included in an NR-MIB transmitted through an NR-PBCH. The "time interval to next actual transmission SS block
index" may be defined to indicate a difference value from a current SS block index to a just next actual transmission SS
block index.

[0226] "Time interval to next actual transmission SS block index" information may be defined as a maximum of 6-bit
information as follows:

[0227] For example, if the frequency range is less than or equal to 3 GHz, a maximum of four SS blocks (i.e., SS block
index #0 to SS block index #3) may be present and the "time interval to next actual transmission SS block index" may
be defined as a 2-bit size. That is, 2-bit information may be defined to indicate one of a maximum of four cases, a case
in which a first next SS block of a current SS block is the next actual transmission SS block, a case in which a second
next SS block of the current SS block is the next actual transmission SS block, a case in which a third next SS block of
the current SS block is the next actual transmission SS block, and a case in which there is no next actual transmission

27



10

15

20

25

30

35

40

45

50

55

EP 4 354 984 A2

SS block.

[0228] For example, if an index of the current SS block is #0, an index of the just next actual transmission SS block
may be #1, #2, #3, or absent, which corresponds to a case in which a time interval is 1, 2, 3, or 0.

[0229] If the index of the current SS block is #1, the index of the just next actual transmission SS block may be #2,
#3, or absent, which corresponds to a case in which the time interval is 1, 2, or 0.

[0230] If the index of the current SS block is #2, the index of the just next actual transmission SS block may be #3 or
absent, which corresponds to a case in which the time interval is 1 or 0.

[0231] If the index of the current SS block is #3, the index of the just next actual transmission SS block may be absent,
which corresponds to a case in which the time interval is 0.

[0232] As described above, the next actual transmission SS block may be indicated using information indicating a
time interval with a maximum 2-bit size.

[0233] If the frequency range is 3 GHz to 6 GHz, a maximum of eight blocks (i.e., SS block index #0 to SS block index
#7) may be present and the "time interval to next actual transmission SS block index" may be defined as a 3-bit size.
That is, 3-bit information may be defined to indicate one of a maximum of eight cases, cases in which the respective
ones of a first next SS block, a second next SS block, a third next SS block, ...., a seventh next SS block of the current
block correspond to the next actual transmission SS block, and a case in which there is no next actual transmission SS
block.

[0234] If the frequency range is 6 GHz to 52.6 GHz, a maximum of 64 SS blocks (i.e., SS block index #0 to SS block
index #7) may be present and the "time interval to next actual transmission SS block index" may be defined as a 6-bit
size. That is, 6-bit information may be defined to indicate one of a maximum of 64 cases, cases in which the respective
ones of a first next SS block, a second next SS block, a third next SS block, ..., a 63" next SS block correspond to the
next actual transmission SS block, and a case in which there is no next actual transmission SS block.

[0235] In the aforementioned embodiment 1 to embodiment 3, a number of bits of a signaling field included in RMSI
or the NR-MIB transmitted through the NR-PBCH may differ based on each frequency range. Referring to embodiment
2-3, the number of bits is 3 bits if the frequency range is less than or equal to 3 GHz, 4 bits if the frequency range is 3
GHz to 6 GHz, and 6 bits or 7 bits if the frequency range is 6 GHz to 52.6 GHz. That is, the number of bits indicated
may differ based on each frequency range.

[0236] However, the number of bits may be unified based on a case in which a largest number of bits is used. In this
case, if aleast number of bits is used, a bit value of a remaining bit(s) may be zero padded. Referring again to embodiment
2-3, if 7 bits are used for the frequency range of 6 GHz to 52.6 GHz, the same 7 bits may be used by adding four bits
of zero padding to three bits if the frequency range is less than or equal to 3 GHz and by adding three bits of zero padding
to four bits if the frequency range is 3 GHz to 6 GHz.

[0237] FIG. 5 is a flowchart illustrating a method of signaling a time location of an SS block according to the present
disclosure.

[0238] Referring to FIG. 5, in operation S510, a base station may generate information indicating a time location of
an actual transmission SS block. For example, as described above in various examples of embodiment 1, information
indicating the time location of the actual transmission SS block may include at least one of basic bitmap information,
extended basic bitmap information, basic bitmap application pattern indication information, extended basic bitmap ap-
plication pattern indication information, offset information, information indicating a bit complement, information indicating
whether to apply the basic bitmap, and information indicating whether to apply the extended basic bitmap. Additionally
or alternatively, as described above in various examples of embodiment 2, information indicating the time location of
the actual transmission SS block may include at least one of information on the number of actual transmission SS blocks
and offset information. Additionally or alternatively, as described above in various examples of embodiment 3, information
indicating the time location of the actual transmission SS block may include at least one of information indicating the
time location of the next actual transmission SS block and information indicating the time interval.

[0239] For example, the base station may generate SS block location information indicating a time domain location
of an actual transmission SS block in an SS burst set. The SS block location information may include at least one of a
first bitmap and a second bitmap. In detail, the SS block location information may include the first bitmap or may include
the first bitmap and the second bitmap based on a frequency range (or an operational band) of a radio communication
system. For example, when the radio communication system operates in a first frequency range, the SS block location
information may include the first bitmap. Alternatively, when the radio communication system operates in a second
frequency range, the SS block location information may include the first bitmap and the second bitmap. In detail, the
first frequency range may be less than or equal to 6 GHz and the second frequency range may be greater than 6 GHz.
[0240] The first bitmap may indicate a location of an actual transmission SS block in a single group. For example, the
first bitmap may correspond to the basic bitmap information or the extended basic bitmap information described in the
examples of the present disclosure. That is, the first bitmap may be configured as information indicating the actual
transmission SS block in a single group (e.g., a basic SS block group or an extended basic SS block group). Here, the
single group may include a maximum of eight consecutive SS blocks. The first bitmap may be defined to have a size of

28



10

15

20

25

30

35

40

45

50

55

EP 4 354 984 A2

8 bits. In this case, an SS block index corresponding to the actual transmission SS block may be indicated with respect
to a maximum of eight SS blocks in a single group.

[0241] The second bitmap may indicate the group in which the actual transmission SS block is present. For example,
the second bitmap may correspond to the additional bitmap described above in the examples of the present disclosure.
The second bitmap may be configured as information indicating the group that includes the actual transmission SS block
among a plurality of groups (e.g., a plurality of basic SS block groups or a plurality of extended basic SS block groups).
The second bitmap may be defined to have a size of8 bits and indicate a group index of the group in which the actual
transmitted SS block is present with respect to a maximum of eight groups.

[0242] The second bitmap may indicate a presence of a plurality of groups each including the actual transmission SS
block. In this case, a location of the actual transmission SS block may be identical in each of the plurality of groups. That
is, a location or a pattern of the actual transmission SS block in a first group may be identical to a location or a pattern
of the actual transmission SS block in a second group.

[0243] In operation S520, the base station may transmit an SS block including an NR-SS (NR-PSS and NR-SSS) and
an NR-PBCH to the terminal. Here, the actual transmission SS block time location indication information generated in
operation S510 may be included in the SS block. For example, the actual transmission SS block time location indication
information may be provided to the terminal through the NR-MIB transmitted through the NR-PBCH or NR-PBCH DM-RS.
[0244] Although notillustrated in FIG. 5, the actual transmission SS block time location indication information may be
provided to the terminal in a form of RMSI through an NR-PDSCH indirectly indicated by the SS block that includes the
NR-SS and the NR-PBCH. For example, the base station may transmit, to the terminal through the RMSI, an upper layer
message including the SS block location information of operation S510.

[0245] In operation S530, the terminal may determine the time location of the actual transmission SS block based on
the actual transmission SS block time location indication information that is signaled from the base station. For example,
the terminal may attempt to receive the SS block using a blind detection scheme before acquiring information on the
time location of the actual transmission SS block. Once the NR-SS and the NR-PBCH are detected in the SS block, the
terminal may accurately determine a time location of a next transmitted SS block based on the actual transmission SS
block time location indication information included in the detected NR-SS and NR-PBCH.

[0246] For example, the terminal may receive the upper layer message including the SS block location information
transmitted from the base station through the RMSI and may verify a time domain location of the actual transmission
SS block based on the first bitmap or the first bitmap and the second bitmap included in the SS block location information.
[0247] In operation S540, the terminal may accurately receive an NR-SS and an NR-PBCH included in a next SS
block at a corresponding time location based on the SS block time location that is determined based on the actual
transmission SS block time location indication information signaled from the base station.

[0248] For example, when the terminal receives the SS block location information from the base station through the
upper layer message, the terminal may not receive another signal or another channel in a radio resource indicated by
the actual transmission SS block based on the SS block location information and may receive at least one of the NR-
PSS, the NR-SSS, and the NR-PBCH.

[0249] As an additional example, the base station may transmit, to the terminal, frequency band information indicating
a frequency band to be used by the terminal. The frequency band information may be transmitted from the base station
to the terminal before performing operation S510, at the same time of operation S510, or after operation S510. In detail,
the frequency band information may be indicated from the base station to the terminal before operation S530.

[0250] Also, the base station may transmit system information including parameters to the terminal. The system
information including parameters may be transmitted from the base station to the terminal before operation S520, at the
same time of operation S520, or after operation S520. In detail, the system information including parameters may be
transmitted from the base station to the terminal before operation S530.

[0251] The parameters may include the first bitmap indicating a location of at least one SS block included in a single
group and the second bitmap indicating at least one group from which at least one SS block is transmitted. The system
information including the parameters may be RMSI. Also, the location indicated by the first bitmap may be a time domain
location of at least one SS block included in a single group. The first bitmap may include 8 bits and may indicate
transmission of a maximum of eight SS blocks within a single group of an SS burst set. The second bitmap may include
8 bits and may indicate whether a maximum of eight groups are present within the SS burst set. Also, if the frequency
band used by the terminal satisfies a threshold frequency, the second bitmap may indicate whether a plurality of groups
is present within the SS burst set. For example, if the frequency band used by the terminal is greater than 6 GHz, the
second bitmap may be included in the parameters.

[0252] The base station may generate at least one SS block including a physical broadcast channel and a synchro-
nization signal. Also, the base station may include and thereby transmit the generated at least one SS block in the at
least one group based on the parameters. Such SS block transmission may be performed in operation S540.

[0253] Also, the terminal may receive the system information including the parameters from the base station before
operation S530. In operation S530, the terminal may determine at least one SS block included in each of at least one
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group based on the parameters received from the base station. In operation S540, the terminal may detect the physical
broadcast channel and the synchronization signal from each of the determined SS blocks.

[0254] FIG. 6 is a diagram illustrating a configuration of a radio device according to the present disclosure.

[0255] FIG. 6 illustrates a base station device 600 configured to transmit a synchronization signal and a broadcast
channel signal and a terminal device 650 configured to receive the synchronization signal and the broadcast channel
signal.

[0256] Referring to FIG. 6, the base station device 600 may include a processor 610, an antenna device 620, a
transceiver 630, and a memory 640.

[0257] The processor610 may perform baseband-related signal processing and may include an upper layer processing
611 and a physical (PHY) layer processing 615. The upper layer processing 611 may process an operation of a Medium
Access Control (MAC) layer, a Radio Resource Control (RRC) layer, or more upper layers. The PHY layer processing
615 may process an operation (e.g., downlink (DL) transmission signal processing and uplink (UL) received signal
processing) of a PHY layer. The processor 610 may control the overall operation of the base station device 600 in
addition to performing the baseband-related signal processing.

[0258] The antennadevice 620 may include atleast one physical antenna. If the antenna device 620 includes a plurality
of antennas, Multiple Input multiple Output (MIMO) transmission and reception may be supported. The transceiver 630
may include a radio frequency (RF) transmitter and an RF receiver. The memory 640 may store operation processed
information of the processor 610 and software, an operating system (OS), an application, etc., associated with an
operation of the base station device 600, and may include a component such as a buffer.

[0259] The processor 610 of the base station device 600 may be configured to implement an operation of the base
station in the embodiments disclosed herein.

[0260] The upper layer processing 611 of the processor 610 may include an actual SS block time location indication
information generator 613. For example, as described above in various examples of embodiment 1, the actual SS block
time location indicating generator 613 may generate information including at least one of basic bitmap information,
extended basic bitmap information, basic bitmap application pattern indication information, extended basic bitmap ap-
plication pattern indication information, offset information, information indicating a bit complement, information indicating
whether to apply the basic bitmap, and information indicating whether to apply the extended basic bitmap. Additionally
or alternatively, as described above in various examples of embodiment 2, the actual SS block time location indicating
generator 613 may generate information including at least one of information on the number of actual transmission SS
blocks and offset information. Additionally or alternatively, as described above in various examples of embodiment 3,
the actual SS block time location indicating generator 613 may generate information including at least one of information
indicating the time location of the next actual transmission SS block and information on the time interval.

[0261] For example, the upper layer processing 611 may generate SS block location information indicating a time
domain location of an actual transmission SS block in an SS burst set. The SS block location information may include
at least one of a first bitmap and a second bitmap. In detail, the SS block location information may include the first bitmap,
or may include the first bitmap and the second bitmap based on a frequency range (or an operational band) of a radio
communication system. For example, when the radio communication system operates in the first frequency range, the
SS block location information may include the first bitmap. Alternatively, when the radio communication system operates
in the second frequency range, the SS block location information may include the first bitmap and the second bitmap.
In detail, the first frequency range may be less than or equal to 6 GHz and the second frequency range may be greater
than 6 GHz.

[0262] The upper layer processing 611 may generate the first bitmap indicating a location of an actual transmission
SS block in a single group. For example, the first bitmap may correspond to the basic bitmap information or the extended
basic bitmap information in the examples of the present disclosure. That is, the first bitmap may be configured as
information indicating the actual transmission SS block in a single group (e.g., a basic SS block group or an extended
basic SS block group). Here, the single group may include a maximum of eight consecutive SS blocks. The first bitmap
may be defined to have a size of 8 bits. In this case, an SS block index corresponding to the actual transmission SS
block may be indicated with respect to a maximum of eight SS blocks in a single group.

[0263] The upper layer processing 611 may generate the second bitmap indicating the group in which the actual
transmission SS block is present. For example, the second bitmap may correspond to the additional bitmap described
in the examples of the present disclosure. The second bitmap may be configured as information indicating the group
that includes the actual transmission SS block among a plurality of groups (e.g., a plurality of basic SS block groups or
a plurality of extended basic SS block groups). The second bitmap may be defined to have a size of 8 bits and indicate
a group index of the group in which the actual transmitted SS block is present with respect to a maximum of eight groups.
[0264] The second bitmap may indicate a presence of a plurality of groups each including the actual transmission SS
block. In this case, a location of the actual transmission SS block may be identical in each of the plurality of groups. That
is, a location or a pattern of the actual transmission SS block in a first group may be identical to a location or a pattern
of the actual transmission SS block in the second group.
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[0265] The PHY layer processing 615 within the processor 610 may include an SS block transmitter 617. The SS
block transmitter 617 may transmit an SS block including an NR-SS (NR-PSS and NR-SSS) and an NR-PBCH to the
terminal. Here, the SS block transmitter 617 may include, in the SS block, the actual transmission SS block time location
indication information generated by the actual SS block time location indication information generator 613 and thereby
transmit the SS block. For example, the SS block transmitter 617 may include, in the SS block, the actual transmission
SS block time location indication information and thereby transmit the SS block through the NR-MIB transmitted through
the NR-PBCH or NR-PBCH. Also, although not illustrated in FIG. 6, the PHY layer processing 615 may transmit, to the
terminal, the actual transmission SS block time location indication information in a form of RMSI through the NR-PDSCH
indirectly indicated by the SS block that includes the NR-SS and the NR PBCH. For example, the PHY layer processing
615 may transmit an upper layer message including the SS block location information generated by the upper layer
processing 611 through the RMSI.

[0266] As an additional example, the upper layer processing 611 may generate frequency band information indicating
a frequency band to be used by the terminal and may transmit the generated frequency band information to the terminal
through the PHY layer processing 615.

[0267] Also, the upper layer processing 611 may transmit system information including parameters to the terminal
through the PHY layer processing 615.

[0268] The parameters may include the first bitmap indicating a location of at least one SS block included in a single
group and the second bitmap indicating at least one group from which at least one SS block is transmitted. The system
information including the parameters may be RMSI. Also, the location indicated by the first bitmap may be a time domain
location of at least one SS block included in a single group. The first bitmap may include 8 bits and may indicate
transmission of a maximum of eight SS blocks within a single group of an SS burst set. The second bitmap may include
8 bits and may indicate whether a maximum of eight groups are present within the SS burst set. Also, if the frequency
band used by the terminal satisfies a threshold frequency, the second bitmap may indicate whether a plurality of groups
is present within the SS burst set. For example, if the frequency band used by the terminal is greater than 6 GHz, the
second bitmap may be included in the parameters.

[0269] The PHY layer processing 615 may generate at least one SS block including a physical broadcast channel and
a synchronization signal. Also, the PHY layer processing 615 may include and thereby transmit the generated at least
one SS block in the at least one group based on the parameters generated by the upper layer processing 611.

[0270] The terminal device 650 may include a processor 660, an antenna device 670, a transceiver 680, and a memory
690.

[0271] The processor 660 may perform baseband-related signal processing and may include an upper layer processing
661 and a PHY layer processing 665. The upper layer processing 661 may process an operation of a MAC layer, an
RRC layer, or more upper layers. The PHY layer processing 665 may process an operation (e.g., UL transmission signal
processing and DL received signal processing) of a PHY layer. The processor 660 may control the overall operation of
the terminal device 650 may control the overall operation of the terminal device 650 in addition to performing the baseband-
related signal processing.

[0272] The antennadevice 670 may include atleast one physical antenna. If the antenna device 670 includes a plurality
of antennas, MIMO transmission and reception may be supported. The transceiver 680 may include an RF transmitter
and an RF receiver. The memory 690 may store operation processed information of the processor 660 and software,
an OS, an application, etc., associated with an operation of the terminal device 650, and may include a component such
as a buffer.

[0273] The processor 660 of the terminal device 650 may be configured to implement an operation of a terminal in
the embodiments disclosed herein.

[0274] The upper layer processing 661 of the processor 660 may include an actual SS block time location determiner
663. The actual SS block time location determiner 663 may determine a time location of an actual transmission SS block
based on actual transmission SS block time location indication information signaled from the base station.

[0275] For example, the upper layer processing unit 661 may receive the upper layer message including the SS block
location information transmitted from the base station through the RMSI and may verify a time domain location of the
actual transmission SS block based on the first bit map or the first bitmap and the second bitmap included in the SS
block location information.

[0276] The PHY layer processing 665 within the processor 660 may include an SS block receiver 667. The SS block
receiver 667 may attempt to receive an SS block using a blind detection scheme before acquiring information on the
time location of the actual transmission SS block. Also, the SS block receiver 667 may detect the NR-SS and the NR-
PBCH in the SS block and accordingly, may accurately determine a time location of a next transmitted SS block based
on the actual transmission SS block time location indication information included therein, and may accurately receive
an NR-SS and an NR-PBCH included in the next SS block at the determined SS block time location.

[0277] For example, when the terminal receives the SS block location information included in the upper layer message
from the base station through the upper layer processing 661, the PHY layer processing 665 may not receive another

31



10

15

20

25

30

35

40

45

50

55

EP 4 354 984 A2

signal or another channel in a radio resource indicated by the actual transmission SS block based on the SS block
location information and may receive at least one of the NR-PSS, the NR-SSS, and the NR-PBCH.

[0278] As an additional example, the upper layer processing 661 may receive, from the base station, frequency band
information indicating a frequency band to be used by the terminal through the PHY layer processing 665.

[0279] Also, the upper layer processing 661 may receive, from the base station, system information including param-
eters through the PHY layer processing 665.

[0280] The parameters may include the first bitmap indicating a location of at least one SS block included in a single
group and the second bitmap indicating at least one group from which at least one SS block is transmitted. The system
information including the parameters may be RMSI. Also, the location indicated by the first bitmap may be a time domain
location of at least one SS block included in a single group. The first bitmap may include 8 bits and may indicate
transmission of a maximum of eight SS blocks within a single group of an SS burst set. The second bitmap may include
8 bits and may indicate whether a maximum of eight groups are present within the SS burst set. Also, if the frequency
band used by the terminal satisfies a threshold frequency, the second bitmap may indicate whether a plurality of groups
is present within the SS burst set. For example, if the frequency band used by the terminal is greater than 6 GHz, the
second bitmap may be included in the parameters.

[0281] The upper layer processing 661 may determine at least one SS block included in each of the at least one group
based on the received parameters, and the PHY layer processing 665 may detect the physical broadcast channel and
the synchronization signal from each of the determined SS blocks.

[0282] The exemplary methods of the present disclosure are expressed as a series of operations for clarity of expla-
nation, but this is not intended to limit the order in which steps are performed, and each step may be performed simul-
taneously or in a different order if necessary. In order to implement the method according to the present disclosure, the
exemplary steps may include additional steps, other steps may be included excluding some steps, or may include
additional other steps excluding some steps.

[0283] Various embodiments of the present disclosure are not listed in all possible combinations, but are intended to
describe representative aspects of the present disclosure, and matters described in the various embodiments may be
applied independently or may be applied in combination of two or more.

[0284] In addition, various embodiments of the present disclosure may be implemented by hardware, firmware, soft-
ware, or a combination thereof. In the case of hardware implementation, one or more ASICs (Application Specific
Integrated Circuits), DSPs (Digital Signal Processors), DSPDs (Digital Signal Processing Devices), PLDs (Programmable
Logic Devices), FPGAs (Field Programmable Gate Arrays), general purpose It may be implemented by a processor
(general processor), a controller, a microcontroller, a microprocessor, or the like.

[0285] The scope of the present disclosure is software or machine-executable instructions (e.g., operating systems,
applications, firmware, programs, etc.) that allow an operation according to a method of various embodiments to be
executed on a device or computer, and such software. Or it includes a non-transitory computer-readable medium (non-
transitory computer-readable medium) that is stored in the instruction and the like that can be executed on a device or
a computer.

[0286] In summary, the subject matter of the following paragraphs that are numbered for allowing references is part
of the disclosure of the present patent application. The following paragraphs may not be confused with the claims and
do not define the scope of protection. The scope of protection is defined by the claims.

[0287] A method of indicating a location of a synchronization signal (SS) block in a wireless communication system,
the method comprising: transmitting a message including SS block location information indicating a time domain location
ofatransmitted SS blockin an SS burst setfrom a base station to a user equipment (UE), the SS block location information
comprising a first bitmap when the wireless communication system operates in a first frequency range and comprising
the first bitmap and a second bitmap when the wireless communication system operates in a second frequency range;
and transmitting one or more of a primary synchronization signal (PSS), a secondary synchronization signal (SSS) or
a physical broadcast channel (PBCH) in the transmitted SS block indicated by the SS block location information from
the base station to the UE, wherein the first bitmap indicates a location where the transmitted SS block is presentin one
group, and wherein the second bitmap indicates a group in which the transmitted SS block is present.

[0288] The method of paragraph [399], wherein the first bitmap is defined as having a size of 8 bits, and wherein an
SS block index corresponding to the transmitted SS block is indicated for a maximum of eight SS blocks in the one group.
[0289] The method of paragraph [399], wherein the second bitmap is defined as having a size of 8 bits, and wherein
a group index corresponding to the group in which the transmitted SS block is present is indicated for a maximum of
eight groups.

[0290] The method of paragraph [399], wherein, when there is a plurality of groups indicated as the group, in which
the transmitted SS block is present, by the second bitmap, the locations of the transmitted SS blocks in the plurality of
groups are the same.

[0291] The method of paragraph [399], wherein the message is composed of a higher layer message and is transmitted
through remaining minimum system information (RMSI).
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[0292] The method of paragraph [399], wherein the first frequency range is 6 GHz or less and the second frequency
range exceeds 6 GHz.

[0293] A method of receiving a synchronization signal (SS) block in a wireless communication system, the method
comprising: by a user equipment (UE), receiving a message including SS block location information indicating a time
domain location of a transmitted SS block in an SS burst set from a base station, the SS block location information
comprising a first bitmap when the wireless communication system operates in a first frequency range and comprising
the first bitmap and a second bitmap when the wireless communication system operates in a second frequency range;
and by the UE, receiving one or more of a primary synchronization signal (PSS), a secondary synchronization signal
(SSS) or a physical broadcast channel (PBCH) in the transmitted SS block indicated by the SS block location information
from the base station, wherein the first bitmap indicates a location where the transmitted SS block is present in one
group, and wherein the second bitmap indicates a group in which the transmitted SS block is present.

[0294] The method of paragraph [405], wherein the first bitmap is defined as having a size of 8 bits, and wherein an
SS block index corresponding to the transmitted SS block is indicated for a maximum of eight SS blocks in the one group.
[0295] The method of paragraph [405], wherein the second bitmap is defined as having a size of 8 bits, and wherein
a group index corresponding to the group in which the transmitted SS block is present is indicated for a maximum of
eight groups.

[0296] The method of paragraph [405], wherein, when there is a plurality of groups indicated as the group, in which
the transmitted SS block is present, by the second bitmap, the locations of the transmitted SS blocks in the plurality of
groups are the same.

[0297] The method of paragraph [405], wherein the message is composed of a higher layer message and is transmitted
through remaining minimum system information (RMSI).

[0298] The method of paragraph [405], wherein the first frequency range is 6 GHz or less and the second frequency
range exceeds 6 GHz.

[0299] A base station apparatus for indicating a location of a synchronization signal (SS) block in a wireless commu-
nication system, the base station apparatus comprising: a transceiver; a memory; and a processor is configured to:
transmit a message including SS block location information indicating a time domain location of a transmitted SS block
in an SS burst set from a base station to a user equipment (UE), the SS block location information comprising a first
bitmap when the wireless communication system operates in a first frequency range and comprising the first bitmap and
a second bitmap when the wireless communication system operates in a second frequency range; and transmit one or
more of a primary synchronization signal (PSS), a secondary synchronization signal (SSS) or a physical broadcast
channel (PBCH) in the transmitted SS block indicated by the SS block location information from the base station to the
UE, wherein the first bitmap indicates a location where the transmitted SS block is present in one group, and wherein
the second bitmap indicates a group in which the transmitted SS block is present.

[0300] A userequipment (UE)apparatus for receiving a synchronization signal (SS) block in a wireless communication
system, the UE apparatus comprising: a transceiver; a memory; and a processor is configured to: by the UE apparatus,
receive a message including SS block location information indicating a time domain location of a transmitted SS block
in an SS burst set from a base station, the SS block location information including a first bitmap when the wireless
communication system operates in a first frequency range and including the first bitmap and a second bitmap when the
wireless communication system operates in a second frequency range; and by the UE apparatus, receive one or more
of a primary synchronization signal (PSS), a secondary synchronization signal (SSS) or a physical broadcast channel
(PBCH) in the transmitted SS block indicated by the SS block location information from the base station, wherein the
first bitmap indicates a location where the transmitted SS block is present in one group, and wherein the second bitmap
indicates a group in which the transmitted SS block is present.

[0301] A method of receiving a synchronization signal (SS) block, the method comprising: by a user equipment (UE),
receiving systeminformation including a parameter from a base station, the parameter comprising a first bitmap indicating
locations of one or more SS blocks included in one group and a second bitmap indicating one or more groups in which
at least one SS block is transmitted; determining one or more SS blocks included in each of the one or more groups
based on the parameter; and detecting a physical broadcast channel and a synchronization signal from the respective
determined SS blocks.

[0302] The method of paragraph [413], wherein the system information is remaining minimum system information
(RMSI).

[0303] The method of paragraph [413], wherein the location indicated by the first bitmap is a time domain location of
one or more SS blocks included in the one group.

[0304] The method of paragraph [413], wherein a size of the first bitmap is 8 bits and the first bitmap indicates trans-
mission of a maximum of eight SS blocks within one group of an SS burst set.

[0305] The method of paragraph [413], wherein a size of the second bitmap is 8 bits and the second bitmap indicates
presence/absence of a maximum of eight groups within an SS burst set.

[0306] The method of paragraph [413], wherein, when afrequency band used by the UE satisfies a threshold frequency,
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the second bitmap indicates presence/absence of a plurality of groups within an SS burst set.

[0307] A method of indicating a synchronization signal (SS) block, the method comprising: transmitting system infor-
mation including a parameter from a base station to a user equipment (UE), the parameter comprising a first bitmap
indicating locations of one or more SS blocks included in one group and a second bitmap indicating one or more groups
in which at least one SS block is transmitted; generating one or more SS blocks including a physical broadcast channel
and a synchronization signal; and including and transmitting the generated one or more SS blocks in the one or more
groups based on the parameter.

[0308] The method of paragraph [419], wherein, when a frequency band to be used by the UE satisfies a threshold
frequency, the second bitmap indicates presence/absence of a plurality of groups within an SS burst set.

[0309] The method of paragraph [420], further comprising transmitting, to the user equipment, frequency band infor-
mation indicating a frequency band to be used by the user equipment.

Claims

1. A wireless device (650) comprising:
an antenna device (670);
a transceiver (680);
a processor (660); and
memory (690),

wherein the wireless device (650) is configured to:

receive, from a base station (600), system information comprising a parameter, wherein the parameter com-
prises:

a first bitmap indicating a plurality of groups in which at least one synchronization signal, SS, block is
transmitted, wherein, when a frequency band used by the wireless device (650) satisfies a threshold fre-
quency, the first bitmap indicates presence of the plurality of groups within an SS burst set, and wherein
the first bitmap is present only when the frequency band used by the wireless device (650) satisfies the
threshold frequency; and

a second bitmap indicating a position of one or more transmission SS blocks in each of the plurality of
groups; and

detect, based on the parameter and from one or more transmission SS blocks in at least one of the plurality of
groups, a Physical Broadcast Channel, PBCH, and a synchronization signal.

2. Thewireless device of claim 1, wherein the system information comprises Remaining Minimum System Information,
RMSI.

3. The wireless device of any one of claims 1 or 2, wherein the position indicated by the second bitmap corresponds
to a time domain position of the one or more transmission SS blocks in each of the plurality of groups.

4. The wireless device of any one of claims 1 to 3, wherein a size of the second bitmap corresponds to 8 bits, and
wherein the second bitmap indicates a transmission of up to eight SS blocks within a single group of an SS burst set.

5. The wireless device of any one of claims 1 to 4, wherein a size of the first bitmap corresponds to 8 bits, and wherein
the first bitmap indicates presence of up to eight groups within an SS burst set.

6. The wireless device of any one of claims 1 to 5,

wherein the frequency band used by the wireless device (650) is above the threshold frequency, and
wherein the threshold frequency is 6 GHz.

7. A base station (600) comprising:

an antenna device (620);
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a transceiver (630);
a processor (610); and
memory (640),

wherein the base station (600) is configured to:

transmit, based on a frequency resource associated with a wireless device (650),
system information comprising a parameter, wherein the parameter comprises:

a first bitmap indicating a plurality of groups in which at least one synchronization signal, SS, block is
transmitted, wherein, when the frequency resource satisfies a threshold frequency, the first bitmap indicates
presence of the plurality of groups within an SS burst set, and wherein the first bitmap is present only when
the frequency resource satisfies the threshold frequency; and

a second bitmap indicating a position of one or more transmission SS blocks in each of the plurality of groups;

generate one or more transmission SS blocks each comprising a Physical Broadcast Channel, PBCH, and a
synchronization signal; and

transmit, based on the position, the generated one or more transmission SS blocks in at least one of the plurality
of groups.

The base station of claim 7, the base station is configured to:

determine, based on whether the frequency resource satisfies the threshold frequency, to omit the first bitmap from
the parameter or to add the first bitmap in the parameter.

The base station of any one of claims 7 or 8, the base station is configured to:

transmit, to the wireless device, information of the frequency resource that indicates a frequency band to be used

by the wireless device.

The base station of any one of claims 7 to 9, wherein the position indicated by the second bitmap corresponds to
a time domain position of the one or more transmission SS blocks in each of the plurality of groups.

The base station of any one of claims 7 to 10,
wherein a size of the second bitmap corresponds to 8 bits, and
wherein the second bitmap indicates a transmission of up to eight SS blocks within a single group of an SS
burst set.

The base station of any one of claims 7 to 11,

wherein a size of the first bitmap corresponds to 8 bits, and
wherein the first bitmap indicates presence of up to eight groups within an SS burst set.

A computer-readable medium storing instructions that, when executed by a processor (660), cause a wireless device
(650) to perform the method of any of claims 1 to 6.

A computer-readable medium storing instructions that, when executed by a processor (610), cause a base station
(600) to perform the method of any of claims 7 to 12.
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FIG. 2A
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